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THESIS 

The  Analysis  of  Knowledge  in 
John  Stuart  Mill  and  William  Whewell 


(Abstract) 

The  phrase,  "the  analysis  of  knowledge,  "  as  it  is  used  in  the  title 
of  the  thesis,  refers  to  the  conclusions  arrived  at  by  Mill  and  Whewell  con- 
cerning knowledge.    It  also  refers  to  the  methods  employed  by  the  two  philoso- 
phers in  arriving  at  those  conclusions. 

For  the  most  part,  Mill  and  Whewell  regarded  themselves  as  philo- 
sophical adversaries.    They  were  particularly  conscious  of  being  in  disagree- 
ment about  the  origin  and  structure  of  knowledge,  and  the  nature,  grounds, 
limitations,  and  results  of  scientific  and  philosophical  inquiry.    But  it  is  con- 
tended in  this  thesis  that  the  views  of  Mill  and  Whewell  on  these  matters  are 
more  in  agreement  than  each  supposed. 

The  major  claim  which  I  attempt  to  establish  is  that  MOl  and 
Whewell  agree  on  eleven  basic  epistemological  issues.    In  order  to  establish 
this  claim  I  discuss  their  epistemological  writings  under  three  main  headings -- 
"The  General  Character  of  Knowledge,  "  "The  Data  of  Knowledge,  "  and 
"The  Methods  of  Knowing.  "   I  first  present  Whewell' s  position,  and  then 
show  that  Mill  explicitly  agrees  with  him  on  some  points  and  that  on  others 
he  cannot  very  well  disagree.    In  order  to  show  their  agreement  it  is  some- 
times only  necessary  to  set  forth  parallel  expositions  under  the  three  headings. 
But  sometimes  it  is  necessary  to  resort  to  other  devices.    Three  devices  of 
whicli  I  make  considerable  use  I  call  "decisions,  "  "theory  of  knowledge," 
and  "metatheory  of  knowledge.  "    I  wish  now  to  state  briefly  what  I  mean  by 
these  expressions. 


By  "decisions"  I  mean  statements  upon  which  we  are  willing  to  act 
as_if  they  were  true,  but  whose  truth  we  have  not  established.    Whewell  refers  Pafffi 

to  such  statements  as  "axioms, "  and  claims  that  their  truth  can  be  established 
intuitively.    But  I  prefer  to  call  them  decisions,  because  I  am  of  the  opinion 
that  the  most  we  can  say  about  their  truth  is  that  if  we  accept  them  as  true, 
then  certain  conclusions  based  on  them  can  also  be  said  to  be  true.    We  can- 
not demonstrate  the  conclusions  unless  we  decide  to  accept  as  true  the  primi- 
tive statements  upon  which  the  conclusions  depend. 

The  decisions  which  I  discuss  may  be  divided  into  two  groups.  One 
group  makes  up  what  I  call  "theory  of  knowledge. "  The  other  group  makes  up 
what  I  call  "metatheory  of  knowledge." 

By  a  "theory  of  knowledge"  I  mean  a  set  of  primitive  statements 
which  are  logically  prior  to  all  the  recognized  sciences.    These  statements 
might  be  said  collectively  to  constitute  a  definition  of  knowledge.    By  a 
"metatheory  of  knowledge"  I  mean  the  decisions  which  support  a  theory  of 
knowledge,    A  major  part  of  the  defence  of  my  claim  that  Mill  and  Whewell 
agree  on  eleven  basic  epistemological  issues  consists  iii  showing  similarities 
in  their  respective  theories  and  metatheories  of  knowledge. 

The  similarity  in  their  respective  tiieories  of  knowledge  consists 
in  their  subscription  to  the  following  views.    First,  knowledge  consists  in  the 
relating  of  particulars,  i.e. ,  entities  which  can  be  perceived  or  thought  as 
discrete.    Secondly,  the  particulars  related  must  be  capable  of  appearing 
within  conscious  awareness.    Thirdly,  the  particulars  are  related  by  means  of 
activities  of  a  knowing  subject. 

In  their  metatheories,  both  philosophers  contend  that  the  above 
views  are  supported  by  the  following  three  considerations.    First,  there  are 
particulars.    Secondly,  we  perceive  subjects  and  objects  in  which  particulars 
appear  as  related.    Therefore,  for  epistemological  purposes  at  least,  there  are 
subjects  and  objects.    Thirdly,  there  are  valid  methods  of  relating  particulars. 
These  methods  are  induction,  deduction,  and  intuition.    But  in  the  present 

context  it  seems  proper  to  stress  only  intuition,  since  it  is  the  ground  of  the  .  •  •  »  S7 

possibility  of  employing  induction  and  deduction.    I  conclude,  therefore,  that 
the  foundation  of  the  epistemologies  of  Mill  and  Whewell  is  the  decision  to  act 
as  if  the  statement,  "Whatever  is  intuited  as  valid  is  valid, "  were  true. 

In  the  central  chapters  of  the  thesis  I  do  two  things.    First,  I  provide 
an  exposition  of  Mill' s  and  Whewell' s  views  concerning  the  general  character 
of  knowledge,  the  data  of  knowledge,  and  the  methods  of  knowing.    Secondly, 
I  try  to  work  out  something  which  they  do  not  explicitly  provide,  namely. 
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their  respective  theories  and  metatheories  of  knowledge.    As  a  result  of  setting 
forth  and  examining  their  analyses  of  knowledge,  I  conclude  that  Mill  and 
Whewell  agree  on  eleven  basic  issues. 

These  issues  may  be  stated  in  the  following  manner.    1.    The  philo- 
sopher' s  task  is  to  make  explicit  the  grounds  of  the  possibility  of  knowledge. 
2.    The  term  "knowledge"  denotes  what  is  provided  by  the  recognized  sciences. 
If  we  try  to  formulate  a  generic  definition  of  the  term  which  will  hold  for  all 
of  the  recognized  sciences,  it  becomes  clear  that  we  must  offer  two  mutually 
dependent  contentions.    First,  "knowledge"  means  "true  statements  known  to 
be  true  of  experience,  actual  and  possible.  "    Secondly,  "knowledge"  means 
"the  relating  of  particulars.  "  3.    The  ultimate  ground  of  knowledge  is  intuition. 

4.  Realism  is  a  necessary  assumption,  at  least  where  epistemology  is  concerned. 

5.  A  correspondence  theory  of  truth  is  the  theory  to  be  preferred.    6.    The 
"spectator  model"  is  the  most  defensible  representation  of  the  knowing  situation. 
7.    There  are  three  basic  methods  of  knowing,  viz. ,  induction,  deduction,  and 
intuition.    8.    The  kinds  of  knowledge  are  related,  and  it  is  possible  to  construct 
a  classification  of  them  which  shows  how  they  are  related.    9.    The  formal 
qualities  of  experience  and  knowledge  are  what  the  mind  knows  truly.    10.    In 
order  to  provide  a  satisfactory  analysis  of  knowledge  it  is  necessary  to  make  ex- 
plicit the  role  of  the  knower,  since  the  relating  of  particulars,  which  constitutes 
knowledge,  is  accomplished  by  means  of  acts  of  the  knowing  subject. 

11.    Epistemological  systems  are  never  complete.    We  cannot  quite  "close  off" 
such  a  system.    The  major  reason  why  this  is  so  is  that  there  are  always  state- 
ments which  we  know  to  be  true,  but  which  we  cannot  demonstrate  to  be  true. 
These  statements  can  only  be  incorporated  within  knowledge  by  an  appeal  to 
an  intuitive  knowledge  of  those  truths  which  are  basic  to  all  others. 

If  it  be  granted  that  Mill  and  Whewell  do  agree  on  these  items,  then 
I  make  the  further  claim  that  to  call  Whewell  a  "Platonist"  or  "Neokantian" 
and  Mill  a  "Positivist, "  as  is  sometimes  done,  is  to  make  a  distinction  which 
is  not  very  significant. 
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CHAPTER  I 

INTRODUCTION 

In  this  thesis  I  propose  to  consider  the  analysis  of 
knowledge  in  the  philosophies  of  John  Stuart  Mill  and  Mlliam 
Whewell.  As   a  preliaiinary  to  oiy  saain  tas-c,  I  shall  undertake 
in  the  introductory  chapter  to  do  two  things.  In  Part  A  of 
the  chapter  1  shall  state,  in  very  general  terras,  the  subject 
matter  of  the  thesis.  In  Part  B  I  shall  set  forth  certain 
techniques  which  I  have  employed  to  facilitate  exposition 
and,  especially,  to  facilitate  comparison  and  evaluation. 

A,   The  Sub.1cct  Matter  of  this  Thesis 

1,   The  MeaninjJ  of  loistejaolrOgy  in  the 
Thesis 

Ledger  *ood  defines  "epistemology"  as  "the  branch  of 
philosophy  ?.'hich  investigates  the  origin,  structure,  methods, 
and  validity  of  knowledge."^  If  this  be  taken  as  a  standard 
definition  of  "epistesaology,"  then  such  a  definition  does  not 
satisfactorily  state  »hat  I  mean  by  the  term,  "Epistemology," 
as  I  interpret  it,  denotes  the  terms  listed  by  Wood,  and  also 
the  nature,  grounds,  limitations,  and  results  of  knowledge- 
seeking  activities.  And  while  there  are  many  kinds  of  know- 
ledge-seeking activities,  I  am  interested  primarily  in  only 

1 


2 
two  such  activities,  viz.,  acientific  inquiry,  and  philo- 
sophical inquiry. 

£•   The  :ieaning  of  "The  Analysis  of  Knowledge" 
in  the  Title  of  the  Thesis 

The  "analysis  of  icnowledge,"  In  the  title  of  my   thesis, 
denotes  the  conclusions  reached  by  Mill  and  Whewell  concern- 
ing science,  scientific  inquiry,  and  philosophical  inquiry. 
And  it  also  denotes  the  methods  employed  by  them  in  arriving 
at  these  conclusions. 

It  will  be  noted,  in  Ledger  Kood*s  definition  of  "epis- 
tesaology,"  that  he  refers  to  it  as  investigation,  ¥.ood*s 
definition  recognizes  something  which  writers  in  epistemology 
sometimes  overlook,  namely  that  the  portion  of  any  philosophy 
which  we  call  its  epistemological  element  is  more  then  cer- 
tain conclusions  about  knowledge,  Epistemology,  in  addition 
to  being  a  body  of  conclusions  about  knoiRledge,  is  also  an 
investigation  which  leads  to  these  conclusions.  The  "analy- 
sis of  science,"  then,  designates  (1)  the  conclusions  about 
science  to  which  Mill  and  *hewell  respectively  subscribe. 
These  conclusions  are  of  two  kinds,  dciscrlptive  and  prescrip- 
tive, (2)   The  "analysis  of  science"  also  designates  the  in- 
vestigation Vihich  leads  to  the  conclusions  noted  in  (l). 
This  is  essentially  only  s  difference  of  emphasis.  In  (1) 
the  emphasis  is  on  the  analysis  of  science  In  (£i)  it  is  on 
the  analysis  of  science. 

In  addition  to  the  above,  I  am  interested  in  the  con- 
clusions Mill  and  Whewell  reach  concerning  the  nature  of 
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scientific  inquiry.  And  I  am  also  interested  in  the  argu- 
ments employed  by  theji  in  arriving  at  these  conclusions.  An 
example  *ill  help  to  clarify  the  distinction.  Mill  holds 
that  the  scientist  employs  his  Four  Methods.  These  are  methods 
of  discovery  as  f&r  as  the  scientist  is  concerned.  But  in 
discovering  that  these  are  methods  of  scientific  discovery. 
Mill  does  rrat  employ  these  methods.  Mill's  Log^lc  does  not 
result  from  the  employment  of  the  Four  Methods,  but  from  the 
employment  of  some  other  method.  The  analysis  of  scientific 
inquiry  can,  therefore,  concern  itself  with  the  conclusions 
about  scientific  inquiry,  and  the  process  vhich  leads  to  these 
conclusions. 

It  is  my  contention,  furthermore,  that  we  may  discern 
ti?o  kinds  of  statements  in  the  analysis  of  philosophical  in- 
quiry, conclusions  about  thet  inquiry,  and  the  arguments  em- 
ployed in  arriving  at  these  conclusions.  It  is  a  little  raore 
difficult  to  make  the  distinction  here  than  it  was  in  the 
other  tvo  cases.  There  a  distinction  could  be  made  between 
science  and  the  analysis  or,  as  ihewell  would  say,  the  philo- 
sophy, of  it.  But  in  the  present  case,  while  we  may  aistin- 
guish  conclusions  about  philosophy  from  the  arguments  employed 
to  arrive  at  those  conclusions,  nevertheless,  both  kinds  of 
statement  may  be  said  to  be  philosophical.  To  distinguish 
science  from  a  philosophy  of  science  is  not  particularly  diffi- 
cult. Vie  can  see,  easily  enough,  that  talk  about  science  is 
not  necessarily  science.  Talk  about  physics,  for  example,  is 
not  necessarily  physics.  But  to  distinguish  philosophy  from 
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the  philosophy  of  philosophy  appears,  at   first  view,  to  be  a 
distinction  vlthout  a  difference.  For  a  philosophy  of  philo- 
sophy is  itself  philosophy.  But  I  think  the  distinction  can 
be  raade  significant  in  the  following  laanner.  V<fe  can  distin- 
guish between  the  conclusions  a  philosopher  arrives  at  and 
the  arguments  which  result  in  those  conclusions.  Therefore, 
in  examining  the  respective  analyses  of  philosophical  inquiry 
conducted  by  Mill  and  Wiewell,  I  propose  to  discuss  both  the 
conclusions  they  arrive  at  about  philosophical  inquiry,  and 
the  arguments — ^i.e.,  the  respective  investigations — which 
lead  to  these  conclusions. 

Because  of  the  approach  which  I  have  taken  to  the  epis- 
temologles  of  iilill  and  t^hewell,  much  of  the  traditional  ter- 
minology becomes  ambiguous.  The  terms  may  designate  either 
conclusions  or  "investigations."  Instead  of  attesipting  to 
foriaulate  a  nest,  unambiguous,  terminology,  I  have  decided  to 
employ  as  extensively  as  possible  the  traditional  terjttinology 
ambiguous  though  it  is.  By  the  "traditional  terminology"  I 
mean  the  terminology  employed  by  Mill  and  V^heT?ell,  And,  by 
pointing  out  the  ambiguity  in  this  terminology,  I  have  trl^d 
to  remove  any  undesirable  feature  the  ambiguity  may  h^ve.  But 
occasionally  I  find  it  necessary,  or  desirable,  to  employ 
terms  which  Mill  and  Ihewell  do  not  use.  The  terms  which  I 
employ,  and  i?hich  tlriey  do  not  employ,  are  discussed  in  Part  B 
of  this  introduction. 

3«   "Analysis  of  Kno^vledge"  Versus  "EplsteiTiology" 

I  might  have  entitled  iny  thesis  "The  Epistemologies  of 


5 
Jtlll  and  ^liewell,"  But,  because  of  the  tT/ofold  investigation 
which  I  wish  to  conduct,  I  prefer  the  title,  "The  Analysis  of 
Knowledge.,.,"  I  feel  that  my  orientation  towards  cplsteoiology 
is  not  the  usual  one.  And  the  latter  title  states  more  accur- 
ately the  project  I  have  undertaken. 

4«   "Analysis  of  iinp^tledgje"  Versus  "Theory  of 
Jin9v»lfedge" 

The  expression  "The  Theory  of  Knowledge,"  might  also 

make  an  acceptable  title  for  the  thesis.  But  I  v.ish  to  use 

"theory  of  knowledge"  in  a  special  way,  I  have,  therefore, 

defined  it  narrowly  and  stlpulatively  so  that  it  has  a  meaning 

other  than  the  one  generally  assigned  to  it  in  dictionaries 

of  philosophy.  To  use  "theory  of  Jcno^ledge"  in  the  title 

would,  then,  be  misleading!.  For  the  thesis  is  about  more  than 

theory  of  knowledge  in  the  sense  in  ?.hich  I  use  "theory  of 

knowledge," 

&«   "Analysis  oi  Knowledge"  Versus  "Philosophy 
of  Science" 

A  great  deal  of  the  thesis  deals  «ith  what  might  properly 
be  called  "philosophy  of  science,"  Indeed,  if  "philosophy  of 
science''  ^sere  understood  in  the  way  in  which  Ihewell  under- 
stands it,  then  "The  Philosopl^r  of  Science  according  to  Mill 
and  fthewell"  would  make  a  csost  accurate  title.  The  plrdlosophy 
of  science,  according  to  Ihewell,  »t>uld,  if  perfected,  be  "a 
complete  insight  into  the  essence  and  conditions  of  all  real 
knowledge  and  an  exposition  of  the  best  methods  for  the  dis- 
covery of  new  truths,"*^ 

There  would  be  three  objections  to  using  "philosophy  of 
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science"  in  the  title  of  the  thesis,   (a)  "Philosophy  of  science" 
does  not  mean  to  most  people  today  what  it  meant  to  lihevell. 
(b)  In  the  thesis  I  deal  with  a  number  of  topics  T»hich  are  not 
considered  today  to  belong  to  the  philosophy  of  science,  (c) 
tWiile  lihewell  is  explicit  in  declaring  that  he  has  a  philo- 
sophy of  science,  and  in  stating  what  his  philosophy  of  science 
is,  am  is  much  less  explicit.  Ftoie  one  or  two  reoiarks  which 
he  makes  we  may  infer  that  he  regarded  the  Lo^ic  as  a  contri- 
bution to  the  "science  of  science,"  But  to  what  extent  he 
regarded  the  science  of  science  as  a  part  of  science,  and  to 
what  extent  he  regarded  it  as  knowledge  about  science,  is  by 
no  means  clear.  There  is  no  doubt  in  ary  mind  that  Mill  has 
a  philosophy  of  science.  But  it  is  necessary  to  recognize 
that  in  attempting  to  set  forth  what  might  be  celled  Mill's 
philosophy  of  science,  I  have  gone  considerably  beyond  what 
he  actually  says  on  the  subject, 

6,   The  Major  Subdivisions  of  the  Thesis 
In  the  thesis  I  attempt  to  carry  out  two  tsain  purposes, 
exposition  and  comparison,  A  third,  but,  from  the  standpoint 
of.  the  thesis,  a  minor,  purpose  is  to  evaluate.  The  major 
subdivisions  of  the  thesis  are  designed  to  facilitate  the  ac- 
complishment of  these  purposes.  Leaving  aside  the  "Intro- 
duction" and  "Conclusions,"  the  major  subdivisions  are  "The 
General  Character  of  Knowledge,"  "The  Lata  of  Knowledge,"  and 
"The  Methods  ol  fCnowing,"  I  v.ish  to  make  a  few  general  com- 
ments about  each  of  these  items. 
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(a)   The  Gtrneral  Character  of  Knowledge 
The  general  character  of  icno?:ledge  is  a  topic  to  which  I 
devotfc  a  good  deal  of  attention.  Here  I  try  to  establish  the 
general  orientation  of  the  isriters  to  their  subject.  Vaat 
are  their  biases?  V.hat  are  their  preconcelvtc  notions?  ¥>hat 
are  they  trying  to  do  in  the  books  they  iRrite?  Miat,  in  their 
opinion,  does  it  mean  to  kno«1*  fhat  are  their  views  on  the 
origin,  structure,  criteria,  nature,  grounds  and  limits  of 
iaaovledge?  %hy  do  they  hold  these  vie^s?  And  so  on.  Or,  to 
state  the  case  somewhat  differently,  if  I  were  not  hesitant 
about  identifying  a   particular  philosopher  with  a  particular 
"ism,"  I  might  say  that  in  the  sections  entitled  "The  General 
Character  of  Knowledge"  I  attempt  to  set  forth  that  material 
which  distinguishes  Vihewell  the  neoltantl&n  anc  neoplatonist, 
froa  Mill  the  empiricist  and  positivist.  But  I  have  not  a&de 
a  great  deal  of  use  of  this  distinction.  So  I  shall  say  that 
what  I  have  done  in  the  sections  entitled  "The  General  Charac- 
ter of  Kxiowledge"  is  to  present  the  material  which  T^ould  be 
pertinent  if  one  v<ere  inclined  to  v^oric  out  the  "isai"  V(hich 
each  man  represents, 

(k)   The  Data  of  Knowledge 
The  most  obvious  meaning  of   "data"  v^ould  seem  to  be  "the 
given,"  But  a  little  reflection  makes  clear  that  it  is  not 
at  all  obvious  %hat  is  "given.**  Nor  is  it  obvious  vshat  it 
means  "to  be  ^Iven."  I  have,  therefore,  decided  to  stipulate 
a  meaning  for  "data."  I  shall  mean  by  it  "that  which  is  ame- 
nable to  inference,"  There  are  some  very  complicated  pro- 
blems involved  here,  and  for  the  full  working  out  of  them  I 
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shall  have  to  refer  the  reader  to  my  tvo  chapters  on  the  data 
of  knowledge.  But  I  should  like  to  state  now  the  caajor  con- 
sldtration  determining  the  above  stipulatlve  definition  of 
"data."  The  major  consideration  is  thet  ^  vant  a  term  vhich 
will  designate  any  of  the  following:  (1)  the  conscious  states — 
sensations,  affections,  and  volitions— -vhich,  according  to  Mill, 
are  preloglcel  and  prelnferential;  (£)  what  Mill  cells  "ob- 
jects," all  of  ?.hich  are  the  result  of  inference,  and  all  of 
*hich  are,  theoretically,  amenable  to  further  inference;  (3) 
what  Wheirell  calls  "facts,"  soiae  of  which  arc  the  result  of 
inference,  and  all  of  «hich  arc,  theoretically,  amenable  to 
further  ini'erence;  and  (4)  the  statements,  or  preaises,  from 
vhich  deduction  proceeds.   Leniis  Carroll  aight  thinic  that  I 
ought  to  pay  "data"  vezy  well,  if  it  is  to  do  all  this  Kork, 
But  I  thinic  that  the  definition  of  "data"  \shich  I  have  of- 
fered—"that  which  is  amenable  to  inference"-— aieices  it  pos- 
sible to  use  "data"  unambiguously,  Admitte<ily,  there  is 
some  ambiguity  in  the  phrase  "amenable  to  inference."  But  I 
do   not  thinK  that  it  necessarily  follows  that  "data"  is, 
therefore,  aiablguous.  If  anything  is  amenable  to  inference 
of  any  kind,  then  it  is  a  datuai, 

is)       The  Methods  of  i^ovilng 
I  discuss  the  aethods  of  knowing  under  three  headings: 
induction,  deduction,  and  intuition.  I  see  no  need  to  state 
the  nature  and  role  of  these  methods  at  this  point.  But  I 
should  perhaps  acknoi^ledge  aii  assumption  about  these  methods 
»hich  is  implicit  in  auch  of  what  I  say  about  them.  The  as- 
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sumption  Is  that  any  method  of  iinov.ing  is  ultimately  reduci- 
ble to  one,  or  some  coiabination  of,  induction,  deduction, 
and  intuition.  If  it  Tvere  not  for  this  assusaption  I  should 
have  to  entitle  ay  discussion  here  "methods  of  knowing"  rather 
than  "the  methods  of  knowing," 

Such,  then,  in  very  gcjneral  tferms  is  the  content  of  my 
thesis.  It  contains  an  exposition,  comparison,  and  evalua- 
tion of  Mill's  and  Vihewell»s  analyses  of  the  data,  the  methods, 
and  the  general  nature  of  knowledge,  I  wish  now  to  discuss 
some  of  the  techniques  which  I  have  employed  in  presenting 
this  material, 

B,   Some  Techniques  Employed  in  this  Thesis 

Inhere  Mill  and  Iffhewell  have  conducted  analyses  of  know- 
ledge, I  have  conducted  an  analysis  of  their  analyses.  And 
I  have  found  it  convenient  to  employ  certain  methods  in  ad- 
dition to  theirs. 

Mill  and  Uliewell,  at  first  view,  appear  to  be  expounding 
and  defending  strongly  opposed  opinions.  They  themselves 
thought  that  their  opinions  on  many  points  were  far  apart. 
And  their  contemporaries  agreed  that  such  iras  the  case.  One 
of  my  motives  in  writing  thie  thesis  is  to  examine  this  be- 
lief. Are  Mill  and  ¥>ihewell  actually  supporting;  t*o  distinct 
epistemologies?  If  so,  what  are  the  distinguishing  features 
of  each?  And  ^at  are  the  strengths  and  weaknesses  of  each? 
Are  Mill's  arguatents  sufficiently  cotrcive  that  one  might 
become  a  disciple  of  his?  Or  does  the  advantage  lie  vith 
fhewell?  Are  both  pertly  in  the  right,  and  partly  in  the 
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wrong?  Do  Mill  and  V^hewell  only  thinic  they  are  holding  op- 
posed views  when,  In  fact,  it  can  be  shown  that  their  viev^s 
are  in  agreement?  These  are  some  of  the  questions  which  I 
hope  to  answer.  In  order  to  answer  these  questions  I  need  a 
technique  for  arriving  at  the  answers.  The  technique  which 
I  finally  arrived  at  includes  the  employment  of  a  number  of 
terms,  all  of  them  borrowed  from  eonteoiporary  writers,  I 
vish  no>  to  laaice  clear  six  of  these  terms.  They  are  "orders 
of  imowledge,"  "metalanguages,"  "object  language,"  "decisions," 
"theory  of  icnowledge,"  and  "meta theory  of  knowledge."  I  do 
not  aaice  a  great  deal  of  use  of  these  terms.  Instead  I  try, 
to  whatever  eztent  I  can,  to  present  the  philosophers'  views 
in  their  oisn  terms.  But  occasionally  I  find  the  vocabularies 
of  Mill  and  l^hewell  to  be  deficient  for  my  purposes.  On  such 
occasions  I  employ  the  expressions  listed  above.  ?iith  the 
possible  exception  of  "orders  of  Icnowledge"  I  do  not  use  these 
expressions  in  the  manner  in  Vfhich  they  are  generally  employed. 
I  should  like  non  to  state  the  may  in  which  I  do  employ  them. 

1.   Orders  of  Knov-ledge 
In  their  v,Titlngs  which  are  of  interest  to  se  In  the  pre- 
sent thesis.  Mill  and  ^hewell  take  knowledge  as  one  of  their 
subject  nttatters.  Whc-vt  they  say  about  knowledge  is  held  by 
them  to  be  knowledge  of  knowledge.  In  my  thesis  I  take  what 
they  regard  as  knowledge  of  knowledge  as  ray  subject  matter, 
thereby  atteepting  to  provide  .-tnowledge  of  knowledge  of  know- 
ledge. If  carried  very  far  this  terminology  becomes  very 
cumbersome.  I,  therefore,  sometimes  prefer  to  use  the  expres- 
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slons  "first  order  knoi^ledge,"  "second  order  knowledge," 
"third  order  knowledge,"  and  so  on.  It  Is  obvious  thtt  the 
number  of  orders  can  be  ex tended  indefinitely. 

There  is  little  need  to  elaborate  further  the  device  of 
orders  of  icnor-ledge.  Either  this  device,  or  a  variant  of  it, 
is  encountered  in  a  number  of  contemporary  ivriters.^ 

Wiewell  can  be  expounded  fairly  easily  without  resorting 
to  this  device.  For,  VvJaewell  hlaself  makes  explicit  a  distinc- 
tion between  science  and  the  philosophy  of  science.  But,  where 
Mill  is  concerned,  the  device  is  sometimes  helpful.  It  is 
difficult  to  know,  for  example,  the  reletlon  which  Mill  thought 
his  Logic  had  to  the  empirical  and  formal  sciences.  But  one 
can  sliow  that  Mill  ttiought  there  were  orders  of  knowledge, 
with  order  x  providing  the  subject  matter  of  order  x+1,  order 
x+1  provicing  the  subject  aiatter  of  order  x+£,  and  so  on. 
One  can  show  th&t  Vhewell  subscribes  to  a  slrailar  hierarchy. 
Having  done  this  one  csn  then  set  the  two  systems  up  in  such 
a  Ksy  that  they  can  be  compered.  This  is,  on  occasion,  no 
small  gain.  For,  the  vocabularies  of  Mill  and  Tf/hewell  differ 
sufficiently  that  coapsrison  in  tenas  of  those  vocabularies 
is  soiaetimes  difficult.  One  is  reluctant  to  restate  a  nmibcr 
of  Mill's  stateiafcnts  in  the  language  employed  by  Whewell,  and 
yipe  versa.  The  device  of  orders  of  knowledge  helps  to  over- 
come this  tenalnological  difficulty. 

£.   Metalanguages 
The  term  "metalanguage"  is  also  e.  familiar  bit  of  jargon. 
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But  since  I  use  It  In  a  fashion  to  suit  ayself  I  r.ish   to  make 
my  usage  clear. 

lach  of  the  orders  of  knowledge,  suggested  above,  has  a 
language  associated  with  it.  First  order  knov.ledgc  has  a  lan- 
guage peculiar  to  itself,  and  so  on,  I  shall  call  the  language 
of  second  order  knoisrledge  a  metalanguage,  meaning  thereby  that 
it  is  a  language  designed  for  talking  about  first  order  toiovj- 
led^e.  The  modern  logicians  whom  I  have  read  mean  by  a  meta- 
language a  language  designed  for  talking  about  another  lan- 
£ua£_e.  But  I  plan  to  mean  by  a  "metalanguage"  a  language  for 
talking  about  a  lower  order  of  knowledge.  I  should  like  to 
illustrate  this  distinction. 

For  the  sake  of  exastple,  let  us  consider  the  statement, 
"Some  liolstein  cows  are  white."  Let  us  say  that  the  item  of 
knowledge,  "Some  Holsteln  cows  are  white,"  belongs  to  the  order 
X,   For  me,  where  this  thesis  is  concerned,  "the  order  x"  sig- 
nifies an  order  of  knowledge.  For  the  logician  it  signifies 
an  order  of  language.  The  logician's  usage  here  is  not  very 
helpful  to  me  because  Mill  and  Whewell  considered  that  they 
were  talking  about  knowledge,  rather  than  about  language. 
(But,  of  course  the  knowledge  they  were  examining  was,  or 
usually  could  be,  expressed  linguistically.  Furthermore, 
Mill,  especially,  was  very  much  aware  that  many  of  the  "pro- 
blems" of  knowledge  are  closely  associated  with  "problems"  of 
language,) 

?•   Object  language 

In  addition  to  borrowing  the  logician's  term  "metalan- 
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guage/*  I  should  also  like  to  borroiR  his  term  "object  language." 
But,  again,  I  shall  not  mean  by  it  *hat  he  does.  For  the  logi- 
cian, an  object  language  is  any  language-  which  he  oakes  the  ob- 
ject of  his  inquiry,^  But  I  shall  mean  by  an  object  language 
a  language  which  expresses  our  knoiKledge  of  objects.  Thus,  for 
me,  the  statement  given  above,  "Some  Holstein  coi»s  are  white," 
is  a  statement  in  an  object  language  regardless  of  whether  or 
not  I  make  the  statement  itself  an  "object  of  inquiry."  It  is 
a  statement  belonging  to  an  object  language  because  it  expresses 
knowledge  of  things — Eolsteins — -which  are  perceived  as  objects. 
In  relation  to  the  above  knowledge  about  Holsteins,  I  shall  say 
that  the  statement,  "A  co»  is  an  object"  can  belong  to  a  meta- 
language. I  shall  call  this  a  aet&language  statement  ivhen  it 
expresses  an  item  of  knowledge  of  the  order  x -^  1  about  an  item 
of  knowledge  of  the  order  x. 

There  are  two  main  reasons  Tihy  I  vish  to  use  "object  lan- 
guage" in  the  manner  set  forth  above,  (1)  For  both  Mill  and 
VtheTrell,  all  "important  knov.ledge"  (the  phrase  is  employed  by 
both  Mill  and  liheuell)  is  knowledge  of  objects.  And  one  of 
the  things  both  Mill  and  IWiewell  attempt  to  do  is  give  us  a 
better  understanding  of  that  itnowledge.  The  statements  other 
than  their  oun  writings  *hich  most  interest  thera,  therefore, 
are  statesaents  which  make  up  what  I  have  called  an  "object 
language."  (2)  Their  talk  about  our  knowledge  of  objects  is 
expressed  in  what  I  have  called  a  metalanguage.  And  my  mean- 
ing of  "metalanguage"  is  derivative  from  my  meaning  of  "ob- 
ject language."  A  metalanguage  is  a  language  for  talking 
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about  that  knowledge  which  is  expressed  in  an  object  language. 
In  talking  about  first  order  knowledge,  !,.£.,  knovledge  of  ob- 
jects, the  metalanguage  does  not  constitute  but,  rather,  gives 
expression  to,  a  second  order  of  knowledge.  Second  order 
knowledge,  like  first  order  knowledge,  ultimately  has  nature 
and  experience  as  its  subject  matters.  But  it  deals  with 
nature  and  experience  at  one  remove  from  theai, 

I  anticipate  one  objection  to  the  above  usage,  I  have 
said  that  "Soaie  Holsteln  cows  are  white"  is  an  object  language 
statement,  and  that  "A  cow  is  an  object"  can  be  a  metalanguage 
statement.  And  it  will  be  objected  that  the  latter  statement 
is  of  the  same  order  as  the  first.  The  chief  evidence  that 
it  is  of  the  same  order  is  that  "object"  can  be  defined  de- 
notatively. Since  ♦•object"  can  be  defined  denotatively, 
therefore,  it  will  be  said  that,  "A  cow  is  an  object,"  belongs 
to  the  object  language.  In  ansv.;er  to  the  above  objectior,  I 
offer  the  follovdng  considerations. 

(l)  As  far  as  coauaon  sense  realisra  is  concennied  there 
is  no  point  in  trying  to  establish  thc't  there  can  be  anything 
"peculiar"  about  the  statement,  "A  co\i'  is  an  object,"  But 
some  philosophers,  li-<e  mil  and  !s,iie»ell,  do  find  something 
peculiar — ^i^.e, ,  distinctive — about  such  a  statement,  Mill, 
for  example,  would  hold  that  the  grounds  for  asserting  that, 
"Some  Holsteins  are  white,"  are  different  froia  the  grounds 
for  asserting  that,  "A  cow  is  an  object,"  That  some  Holsteins 
are  white  is  a  deliverance  of  induction.  And  the  proof  of  the 
statement  is,  finally,  slraple  enuaieration.  But  to  establish 
that  a  cow  is  an  object,  simple  enumeration  will  not  suffice. 
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To  establish  that  a  cow  is  an  object  Mill  has  to  appeal  to 
Thhat  seeras  to  some  of  his  critics  to  be  metaphysics.  He  has, 
firat  of  all,  to  distinguish  sensations  from  objects.  Then 
be  has  to  give  reasons,  rather  than  cite  inductions,  to  es- 
tablish his  claim  that  s.   coif  is  an  object,  not  a  sensation. 
For  ^tiewell,  "object"  mesns,  ajuong  other  things,  "that 
which  is  perceived  as  being  not  subject,"  "A  con  is  an  ob- 
ject," therefore,  e>-presses  a  knoivledge  of  subjects  and  ob- 
jects, not  a  itnovrledge  of  cows  as  cows.  And  this  (philoso- 
phical) knowledge  of  subjects  and  objects  is  not  first  order 
knowledge.  There  is,  of  course,  first  order  knovdedge  about 
subjects  ana  objects.  On  the  first  order  level  we  have 
sciences  of  objects  and  sciences  of  subjects.  But  on  the 
second  order  level  we  know  that  the  radical  distinction  which 
first  order  xnoTleige   makes  here  is  not  supportable.  It  is 
not  supportable  because  mhen  we  come  into  possession  of  second 
order  knowledge  we  then  kno^  that  the  subject-object  distinc- 
tion is  not  absolute.  Subjects  and  objects  are  not  "cut  off 
from  each  other  v-ith  a  hatchet,"  as  they  appear  to  be  to  the 
person  vho  possesses  only  first  order  knoTfledge,  Therefore, 
for.  Iflaewell,  the  significance  of  the  statement,  "A  cow  is  an 
object,"  is  wholly  apparent  only  to  the  possessor  of  second 
order  iinowledge.  To  one  who  possesses  such  knowledge  the 
statement  is  seen  to  signify  that  cows  are  among  those  things — 
objects— -which  ere  perceived  as  existing  independently  of  us 
in  space  and  time.  But  the  philosopher  knows  that  objects 
owe  many  of  the  characteristics  which  they  possess  to  the  sub- 
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Ject  i^hich  perceives  them.  For  V^bevell,  therefore,  "A  co^  is 
an  object"  is  &   stattimtnt  vhich  can  beloiiir  either  to  science 
or  to  the  philosopliy  of  science.  But  the  meaning  of  "object" 
is  different  in  each  case*  As  &  statement  belonging  to  science 
it  represents  the  scientific  attempt  to  classify  the  objects 
of  experience.  Objects  can  be  divided  into  many  classes,  of 
which  cotrs  is  one.  #c  a  steteacnt  belonging  to  the  philosophy 
of  science  it  represents  the  philosopher's  knowledge  that  there 
are  alleys  within  icno*ledge  antithetical  elementc.  An&   one 
way  to  ejtpress  the  antithesis  is  to  refer  to  it  as  the  subject- 
object  antithesis.  But  the  scientist,  cue  scientist,  has  no 
knowledge  of  this  antithesis.  "A  cow  is  an  object"  has  there- 
fore, a  special  significance  for  the  philosopher.  It  is  liice 
a  first  order  statement  in  that  it  expresses  a  knowledge  of 
nature  and  experience.  But  it  is  really  a  second  order  state- 
ment because  it  deals  directly  isith  science,  ilnd  it  is  only 
by  "carrying  on  through"  science,  by  reinterpreting  and  ex- 
plaining it,  that  it  has  any  claim  to  being  a  statement  about 
nature  and  experience.  Science  deals  i^ith  objects  as  per- 
ceived, fend  relates  theia.  Philosophy  makes  clear  that  the 
Bfiae  acts  which  give  us  science  also  give  us  the  objects  «hleh 
science  perceives  and  relates, 

(^)  Unless  it  be  granted  th<.it  "A  cow  is  an  object"  doe» 
differ  in  some  radical  iftay  froa  "Some  Holsteins  are  ivhite," 
then  rauch  of  ishat  has  traditionally  passed  as  philosophy  will 
have  to  be  written  off  as  of  no  interest.  Many  of  the  philo- 
sophical arguments  which  have  lasted  througjfi  the  centuries 
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seea  to  have  arisen  out  of  such  observations  as  thlst  one 
might  point  to  the  same  Holstein  in  order  to  define  denota- 
tively the  three  terms  "object,"  "cow,"  and  "white."  Now, 
unless  it  be  allowed  thr:t  it  is  a  meaningful  question  to  ask. 
Do  these  three  naiues,  in  the  above  circumstance,  denote  the 
same  thing?  most  of  Mill's  Logip  might  as  well  be  fed  to  the 
flames,  Por,  unless  one  is  willing  to  grant  that  an  object 
can  be  cistinguished  from  a  color,  then  he  will  cert&inly 
yawn  over  much  of  Mill's  L0£lc, 

(5)  As   stated  above,  for  both  Mill  and  Whewell,  second 
order  Knowledge,  and  higher  orders  of  knowledge,  ultimately 
relate  to  neture  and  experience.  If  they  did  not.  Mill  and 
Tihewell  would  have  no  interest  in  them.  Therefore,  if  I  affi 
to  use  the  term  "metalanguage"  in  ay  expositions  of  Mill  and 
Whewell  I  have  to  use  It  in  such  a  way  that  it  refers  to 
knowledge  of  nature  and  experience,  A  metalanguage  can  refer 
to  knowledge  of  nature  and  experience  only  if  the  language 
which  it  is  about  either  refers  to  a  knowledge  of  nature  and 
experience,  or  expresses  a  knowledge  of  nature  and  experience. 
Ultimately,  therefore,  there  must  be  a  knowledge  which  ex- 
presses a  icnowledge  of  nature  and  experience.  For  Mill  and 
*hewell  most  of  our  knowledge  of  nature  and  experience  is 
knowledge  of  objects,  I  hove,  therefore,  in  the  case  of  Mill 
and  Whewell,  called  that  language  which  expresses  our  know- 
ledge of  nature  and  experience,  an  object  language. 
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4.   Decisions 

(a)  !^he  Kfcture  of  Et^iistoaiological  lecisions 
S^orton  ^iTiite  states  th<it  "the  root  epistemologic&l  pro- 
blem is  that  of  finn  belief,"^  It  Is  my  viev  that  neither 
the  aevice  of  orders  of  knowledge,  nor  the  device  of  meta- 
l&nguage  and  object  language,  enables  us  to  inquire  profita- 
bly Into  the  nature  and  grounds  of  our  firm  epistemological 
beliefs.  In  order  to  conduct  such  an  inquiry  Mill  and  ?;hewell 
resort  to  various  devices,  ^hat  they  are  inquiring  into  in 
such  ceses,  and  what  supports  their  final  conclusions  in  such 
cases,  I  shall  call  "decisions." 

To  exemplify  what  1  mean  by  decisions  I  shall  discuss 
briefly  the  matter  of  establishing  the  conditions  uncer  ■which 
a  statezaent  can  be  said  to  be  true  or  false.  The  truth  con- 
ditions of  a  language,  it  is  agreed  by  oiodern  logicians,  have 
to  be  stated  in  a  metalanguage.  The  truth  conditions  of  the 
metalanguage  have  to  be  stated  in  a  meta-metal&nguage.  And 
so  on,  I  have  no  desire  to  show  that  there  is  any  flaw  in 
the  above  analysis.  But  I  do  wish  to  make  three  observations 
ihich  are  relevant  to  it. 

(1)  It  is  generally  held  today  that  first  order  icnow- 
ledge  (science)  is  about  nature  and  experience.  Second  order 
knowledge  is  about  first  order  icnowledgt.  And  second  order 
icnowledge  is  about  first  order  Knowledge  in  the  same  way  in 
which  first  order  Ifcnonledge  is  about  nature  and  experience. 
Second  order  jicnowledge  tais.es  first  order  Knovilcdge  as  its 
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Subject  matter  In  the  same  way  in  vshich  first  order  knowledge 
takes  nature  and  experience  as  its  subject  matters.  In  other 
•words,  there  is  an  analogy  here.  The  analogy  m.&y   or  aay  not 
be-  iniormative.  This  question  does  not  concern  me  at  the 
/aosaent*  The  question  which  interests  ae  is  this.  If  we  grant 
the  analogy,  what  have  *©  granted  about  second  order  know- 
ledge? Obviously  the  answer  to  this  Question  can  only  be  de- 
cided after  we  have  determined  the  trey  in  Yfhich  first  order 
knowledge  Is  about  nature  and  experience,  and  here  we  encoun- 
ter two  different  viewpoints. 

The  iaodern  viewpoint  is  that  first  order  knowledge  is 
descriptive  of  nature  and  experience,  and  that  second  order 
knowledge  is  descriptive  of  first  order  ^.cnowledge.  Mill's 
view  is  not  tao  different  from  the  laofiera  vie«v.  Kis  vieis 
differs  isainly  in  two  respects,  (a)  For  hiai  second  order 
knoTvledge  is  about  nature  and  experience  in  addition  to  be- 
ing about  first  order  knoviledge.  For  exaxaple,  it  is  an  item 
of  second  order  itnov.le'dge  that  all  first  order  knowledge  is 
inductive.  But  it  also  is  an  item  of  second  order  knowledge 
that  nature  and  experience  are  so  constituted  that  they  are 
amenable  to  induction.  And  (b)  some  items  of  second  order 
knowledge  which  a  modern  logician  would  not  allov;  to  have 
self  reference,  are  considered  by  Mill  to  have  self  refer- 
ence, "All  generalised  knowledge  is  inductive,"  provides  an 

example* 

Tdiliewell's  view  here  is  distinct  from  that  of  Mill's  in 

that,  for  ^hewell,  neither  first  order  knowledge,  nor  any 
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Other  order  of  iniowleage,  le  merely  descriptive,  Knovsledge, 
at  all  Ifcjvfcls,  has  the  char&cteristica  of  being  univers&l  and 
necessary.  If  it  lacks  these  characteristics  it  is,  by  defi- 
nition, not  "refclly"  Icnovledge,  The  characttristics  of  laai- 
vers&lity  and  necessity,  Viheyrell  argues,  cannot  be  mere  des- 
criptions of  nature  and  experience ,  Instead  they  are  condi- 
tions of  knowledge.  First  order  knowledge,  then,  for  him,  is 
not  a  mere  description  of  nature  and  experience.  It  is,  in- 
stead, a  relating  of  perceptions  (and,  perhaps,  of  sensations) 
in  such  a  way  as  to  satisfy  certain  universal  and  necessary 
conditions.  And  second  order  icnoY.lecge  is  not  a  mere  descrip- 
tion of  first  order  knoTJledge.  It  is,  instead,  an  attempt  to 
show  the  grounds  of  the  possibility  of  a  Knowledge  ¥;hich  is 
universal  end  necessary. 

For  Ifehewell,  first  order  isa^owledge  merits  the  name 
"science"  when  it  can  be  ahomi  that  its  statements  are  not 
mere  ejiipirlcal  generalizations  Khich  have  as  their  ultimate 
ground  induction  by  enumeration,  but  are,  instead,  universal 
and  necessary  statements,  Rheuell  aeans  by  "universal"  here 
that  there  are  no  exceptions  to  them,  and  by   "necessary"  that 
their  contradictories  are  untenable,  r.hewell  says  that  a 
stateiaent  is  necessary  when  its  contradictory  is  Inconceiva- 
ble. But  "inconceivable"  has  certain  overtones,  primarily 
psychological,  which  Mill  seizes  upon  to  confuse  the  issue 
here.  Perhaps  "untenable"  has  similar  overtones.  If  so,  I 
have  not  improved  upon  IShewell's  formulation.  But,  at  any 
rate,  what  Vihe^'ell  intends  to  assert  is  that  one  cannot  mean- 
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ingfully  predicate  "true"  of  two  contradictory  statements.  If 
one  is  true,  the  other  cannot  be.  For  him,  the  task  of  first 
order  knowledge  is  to  establish  statements— e,£,  Newton's  laws 
of  motion— which  are  seen  to  hold  universally  and  Vfhose  con- 
tradictories are  necessarily  false.  Since  the  contradictories 
are  necessarily  false,  the  stateiaents  which  assert  the  laws  of 
motion  are  necessarily  true.  And  the  tasic  oi   second  order 
knoiffcledge  is  to  oiake  universal  and  necessary  statements  about 
first  order  icnovledge.  This  it  does  by  exhibiting  the  ^ 
priori  ground  of  first  order  knowledge,  (I  ta'sce  it  th^t  this 
is  not  too  far  from  what  a  aiodern  lo^riclan  means  v.hen  he  says 
that  a  metalanguage  states  the  truth  conditions  of  an  object 
language.)  Since  first  order  knowledge  is  science  by  virtue 
of  the  a  priori,  eleafc-nt,  he  will  not  allow  that  science  is 
merely  descriptive.  And  since  second  order  knowledge  in  its 
turn  rests  on  £  priori  grounds.  It  is  not  merely  descriptive 
either. 

(2)  Modern  logicians— at  least,  the  ones  whom  I  have 
read — hold  that  the  truth  conditions  of  an  object  language 
have  to  be  stated  in  a  metalanguage,  and  that  the  truth  con- 
ditions of  the  metalanguage  have  to  be  stated  in  e  meta-meta- 
language.  As  a  result,  one  dots  not  find  the  truth  conditions 
of  a  language  stated  vfithin  thp.t  language  itself.  But  it  is 
conceivable  that  the  truth  conditions  of  the  object  language, 
as  stated  in  a  metalanguage,  and  the  truth  conditions  of  the 
metalanguage,  as  stated  in  a  me ts^ -metalanguage,  might  overlap. 
That  is  to  st.y,  the  two  sets  of  truth  conditions  might  have 
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certain  Items  in  cocmion*  For  example,  both  languages  might 
employ,  as  intuitively  valid,  the  argument  form  modus  ponens. 
Or,  to  take  an  example  discussed  by  both  Mill  and  Tthevell— 
the  principle  of  non-contradiction— both  languages  might  em- 
ploy the  principle  that  of  two  contradictories,  only  one  can 
be  meaningfully  asserted  as   true.  From  a  study  of  a  meta- 
metalanguage,  then,  one  may  di&cover  that  at  least  one  of  the 
conditions  of  the  truth  of  metalanguage  statements  is  the 
same  as  at  least  one  of  the  conditions  of  the  truth  of  natural 
langu&ge  statements*  One  could  knoT?,  therefore,  that  at  least 
one  of  the  conditions  \frhlch  is  laid  do^n  in  the  metalanguage 
relative  to  the  object  language  also  holds  true  of  the  meta- 
language, Itiere  does,  then,  seeoi  to  be  a  sense  in  vphich  a 
language— in  this  case,  a  netelanguage — could  state  at  least 
one  of  its  ofcti   truth  conditions.  The  devices  of  orders  of 
predication,  and  of  metalanguages,  obviously  delimit  only 
what  we  can  prove  to  be  true.  They  do  not  delimit  what  is 
Icnovm  to  be  true.  If  modus  popens  is  employed  as  &   valid 
argiiment  form  in  an  object  language,  it  is  a  valid  argument 
form.  And  by  resorting  to  another  order  of  predication  and 
of- language,  one  can  "prove"  that  it  is.  If  this  be  granted — 
and  i  think  it  must  be — then  Mill  ana  Ithewell  are  at  least 
not  attempting  the  iiHp.5Ssible  *hen  they  seek  the  grounds  of 
the  validity  of  statements.  But  the  grounds  they  assert  are 
probably  not  of  much  interest  to  a  modern  logician.  For 
they  are  set  forth  as  belonging  to  the  same  language  as  the 
language  of  which  they  are  the  grounds.  Or,  :nore  frequently. 
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they  are  "discovered"  in  "reality"  not  in  "another  language," 
(3)  Relative  to  the  language  which  relies  on  thorn,  the 
statements  vhich  assert  the  truth  conditions  of  a  language 
ere  always  arbitrary  statements  and  have  the  quality  which 
Morton  Ihite  Ccdls  the  quality  of  being  "pinned  down."  To 
"pin  down"  certain  statements,  and  not  others,  is  arbitrary 
in  that,  within  limits,  we  can  "pin  down"  any  statt^ment  we 
choose.  The  major  liinitation  on  this  process  is  whether  or 
not,  having  employed  the  "pinned  down"  stateasent  as  true  we 
end  up  contradicting  ourselves.  But  the  determination  to 
avoid  contradiction  is  equally  arbitrary.  The  devices  of 
orders  of  knowledge  and  of  metalanguages  do  nothing  to  re- 
move this  arbitrary  quality  irom  faion^iedgfc.  Mill  and  ^hewell, 
in  appealing  ultimately  to  intuition,  are  trying  to  remove 
the  arbitrary  quality.  But  their  appeal  to  intuition  is 
equally  arbitrary,  Vshat  we  designate  "knowledge,"  then,  is 
grounded  on  what  1  call  "decisions."  And  it  is  as  much  a  de- 
cision to  accept  certain  "pinned  down"  statements  as  it  is  to 
decide  to  trust  intuition. 

X  wish  now  to  call  attention  to  three  characteristics  of 
epiatemolojjical  decisions.   (1)  There  is  some  order  of  know- 
ledge in  which  they  are  accepted  without  argument.  Instead 
of  first  being  proven,  they  are  put  forth  on  a  "let  it  be 
grantea"  basis  as  axioms,  or  postulates,  or  definitions,  (£) 
Th^  function  prescriptively.  That  is  to  say,  they  determine 
the  formal  nature  of  icnowledge.  They  not  only  assert  what 
is  true.  They  determine  what  is  necessarily  true.  And  (s) 
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they  are  frequently  accepted  unconsciously.  It  Is  possible 
to  establish  what  they  are.  But  >e  rarely  attempt  to  discover 
what  they  are.  It  is  only  vihen  a  writer  is  interested  in 
setting  forth  the  formal  quality  of  his  tcnonrledge  that  he  takes 
an  interest  in  what  ^   have  callfed  decisions,  Tht  decisions 
are  then  set  down  as  axioms,  postulates,  definitions,  and  the 
like.  But  generally  »e  do  not  bother  to  set  them  down.  And 
we  are  frequently  unaware  that  i?.e  are  coiaaiitted  to  theta.  As 
Socrates  points  out  in  the  {^eno  we  frequently  "iinow^  many 
things  which  we  are  not  av^'are  that  «e  know.  The  truth  of  the 
statements  vre  accept  as  true  implies  the  truth  of  other  state- 
ments. But  aost  people  do  not  bother  to  figure  out  what  those 
"other  stattiutnts"  are.  And  when  we  do  figure  out  souxe   of 
them  we  find  other  statements  "lying  beyond."  There  are, 
therefore,  always  statements  upon  which  we  act  as  if  they  were 
true,  but  whose  truth  we  have  not  established. 

The  decisions  which  I  discuss  fall  into  two  groups,  I 
have  called  one  group  decisions  belonging  to  theory  of  know- 
ledge. And  X  have  called  the  other  group  decisions  belonging 
to  aetatheory  of  imowledge,  I  have  borrowed  these  two  ex- 
pressions from  Ducasse.^  But  I  do  not  use  them  as  Lucasse 
does,  I  see  no  reason  to  offer  an  exposition  of  the  aanner 
in  which  Ducasse  uses  these  expressions.  And  I  see  no  need 
to  indicate  the  manner  in  which  my   usage  differs  froia  his.  It 
will  be  aufl'icient  to  luaice  my  ornx  usage  clear, 

(b)  Decisions  in  Theory  of  Knowledge 
In  any  fully  developed  science,  that  is  to  say,  in  any 
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science  in  which  the  material  can  be  presented  in  s  deductive 
ronn,  certain  primitive  stateraents  appear.  Acceptance  of 
these  primitive  atateraents  implies  *hat  I  uean  by  a  theory  of 
knowledge.  For  example,  Euclid's  geometry  is  iormulated  by 
him  in  terms  of  certain  well  ifcnown  axioms,  definitions,  and 
postulates.  Later  writers  have  shown  that  Euclid's  set  of 
axioms,  definitions,  and  postulates  is  incomplete.  But,  for 
my   present  purposes,  this  incompleteness  is  of  no  great  im- 
portance, since  a  cozaplete  set  can  be  'Korked  out.  '/"hether  or 
not  the  set  is  coaplete  is  deteriained  by  the  possibility  of 
deriving  the  rest  of  the  system  froia  it.  That  is  to  say,  it 
is  determined  by  whether  or  not  the  axioms,  postulates  and 
definitions  are  sufficient  to  enable  the  geometer  to  prove 
the  i-uclidean  theorems  and  solve  the  Euclidean  "problems,"  I 
say  that  these  prijnitive  assertions  collectively  litaply  a 
theory  of  geojaetry  because  they  imply  that  geometry  is  of 
such  a  nature  tliat  the  theorems  "iollov  froa"  the  axioras, 
postulates,  and  definitions. 

I  should  also  like  to  point  out  that  the  axioms,  postu- 
lates, and  definitions  of  Euclic  have  the  three  characteris- 
tics which  I  assigned  to  decisions.   (1)  They  are  either  ac- 
cepted or  not  accepted  and,  in  either  case,  without  argument. 
(is)   They  function  prescriptively ,   (S)  Many  persons  jiceept 
thea  "without  icnowing"  that  they  do.  A   carpenter  "esaploys" 
the  ttieorems  of  Euclid  every  time  he  cuts  a  rafter.  There 
are  a  great  many  carpenters  who  can  cut  rafters.  But  aot  all 
of  thea  could  state  the  axioms,  definitions,  and  postulates 
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^hich  establish  the  Euclidean  theorems. 

Mill  and  ^fthewell  recognize  what  they   call  "conditions" 
of  knoviledge,   and  their  '•conditions'*   secni  to  rae  the  equivalent 
of  fliy   "decisions."     For  examplfc.  Mill  recognizes  that   there 
arc  certain  propositions  which  are  peculiar  where  the  matter 
of  their  truth  is  concerned.     Such  propositions,   vhich  I  have 
called  "decisions,"  Mill  cslls  "conditions,"     He  says,   e^.£. , 
th;it  one  of  the   things  which  wakes  arithmetic  possible  is  the 
condition  that'l  *  1,'"     "Let  this  be  doubtful,"  he  say  a,   "and 
not  one  of  the  propositions  of  arithmetic  will  hole,  ti'ue,*'® 
The  point  I  wish  to  maice  here  is  that  even  though  Mill  feels 
th£t'l  m  1'  is  capable  of  being  proven  to  be  true  or  false,   it 
is  clear  that  vfhere  the  eritrijnetician  is  concerned  any  inquiry 
into  the  truth  or  falsity  of '1  s  1'  is  unprofitable,     I^n  rela- 
tion to  the  prop9sitions  pf  &ritViiaetiCi   it  cannot  bt-  doubtful 
that'l  s  1,'     It  is  not  merely   the  case  thet'l  ~  1,'    Instead, 
it  is   the  case  that  1  ssxiptj  equal  1,     The  philosopher,    then, 
according  to  Mill,  may  raise  the  issue  of  the   truth  of  'l  «  1.' 
But  the  arithmetician  cannot,  because  for  the  arithmetician 
that'l  m  1'  cannot  be  doubted.     For  him,  1  must  equal  1,      "In 
all- propositions  concerning  numbers,   a  condition — /l  a  jl7— 
is  iapliyd,  without  which  none  of  them  could  be  true,"^ 

Hoxvover,   ■srhile  tJiere  is  a  ter3:--"conditions''— in  the 
writings  of  Ittill  and  li^hewell  which  I   could  eaploy   to   say  -what 
I  want  to  say  in  this  area,  I  prefer  the   tena  "decisions"* 
This  is  prlrtiarily  because  knowledge,    for  me,  has  more  of  an 
"if.. ♦then"  quality  than  it  has  for  Mill  and  Vihewell.     But, 
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regardless  of  vhich  term  be  employed,  the  important  thing  at 
the  moment  to  stress  is  that  1  think  there  are  certain  state- 
ments vj-hich  are  priidltlve  and  prescriptive  whf.n  one  comes  to 
state  the  nature  of  knowledge.  These  statements,  taken  col- 
lectively, I  call  a  theory  of  icnovrledge.  For  Mill  there  are 
two  statements  which  assert  absolutely  funcaiaental  conditions, 
or  decisions,  and  Tihich  are,  therefore,  good  essaples  of  what 
I  mean  by  thtory-of-kno*ledge  st&teiaents.  These  are  (1)  Know- 
ledge is  possible  if,  and  only  if,  there  are  present  to  per- 
ception particular,  self-identical,  naineable  things,  And 
(£)  Knowledge  is  possible  if  and  only  if  these  particular, 
self-identical,  naiaeable  things  can  be  related, 
(£)  i^eta theory  of  Knowledge 

In  order  to  sho>»  the  possibility  of  a  science,  it  is, 
then,  necessary  to  state  its  conditions,  !.•£•,  the  decisions 
which,  when  accepted  as  principles  of  action,  culalnate  in  the 
given  science.  Decisions  of  this  order,  I  have  stated  above, 
constitute  what  ^   mean  by  theory  of  knoi^ledge,  Viithin  a   given 
science,  these  decisions  are  siaply  i;ccepted  as  valid.  But 
it  is  possible  to  attempt  to  show  that  they  are  valid.  And 
tix^r  »tteaipt  to  show  that  they  are  valid  I  call  met&theory  of 
k&owledge. 

In  aietatheor>'  of  knowledge  we  encounter  further  decisions. 
,^§  decisions  they  do  not  differ  from  the  decisions  which  con- 
stitute theory  of  Knowlecge,  That  is  to  say,  they  have  the 
three  characteristics  assigned,  above,  to  the  decisions  con- 
stitutive of  theory  of  knowledge.  They  differ  from  the  de- 
cisions constitutive  of  theory  of  knowledge  only  in  that  they 


belong  to  a  different  order.  ^Tiere  the  decisions  of  theory 
of  knov^ledge  support  the  consequence  of  acting  upon  thfc  decl- 
sionSj^  the  decisions  of  me ta theory  of  knowledge  support  the 
decisions  of  theory  of  knowledge, 

A  simple  ex&aple  will  suffice  to  Illustrate  the  distinc- 
tion between  theory  of  knowledge  and  metatheory  of  knowledge. 
Suppose  we  hold  that  science  consists  in  the  relating  of 
at03iic  particulars.  This  coKimitoient  is  &  decision  relating 
to  theorj'  of  knowledge.  Acting  on  this  decision,  we  could 
become  practising  scientists  'without  ever  attempting  to  defend 
the  decision.  But  a  scientist,  or  philosopher,  lalght  isish  to 
defend  this  decision.  And  it  i£  obvious  i^hat  the  defense,  in 
part,  nmst  be.  In  part,  the  defense  must  consist  in  asser- 
ting that  experience,  or  nature,  or  whatever  eapiricsl  science 
is  said  to  be  "about,"  does,  in  fact,  provide^  atomic  parti- 
culars for  the  empirical  scientist  to  relate.  The  atoiaic 
character  of  experience  and  nature  is,  then,  a  condition  of 
the  possibility'  of  relating  atomic  particulars.  Therefore 
jtn  relation  to  the  tiieory  that  knowledge  consists  in  the  re- 
lating of  atomic  particulars,  the  assertion  of  atomic  parti- 
culars belongs  to  another  order.   The  order  to  v.hich  It  be- 
longs I  have  called  aetatheory  of  knowledge. 

It  is  obvious  that  the  nuraber  of  me ta theories  can  be  ex- 
tended. For  exaaiple,  one  might  ettempt  to  support  the  claim 
that  experience  end  nature  do  provide  atoraic  particulars, 
thereby  involving  oneself  in  a  meta-meta theory  of  knowledge. 
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And  in  luy  thesis  I  occasionally  ilnd  myself  working  on  this 
level.  But  uliile  the  above  luay   be  an  exaasle  of  dilferent 
orders,  it  is  not  a  pyopjT  that  ther&  arc-  such  orders,  Further- 
jcQTiif   1   do  not  claim  that  I  cau  construct  a  proof  that  there 
e.rfc  auch  orders.  But  1  can,  at  least,  present  the  following 
argUisent*  Mill  find  toevteii  agrE=e  that  science  consists  in 
the  relating  of  particulars.  Ana  they  further  agree  (as,  in- 
deed, they  &re  obliged  to  do  since  thty  subscribe  to  the  pre- 
ceding stateiaent)  th£;t  there  art  particulars.  The  two  state- 
ments differ  in  at  least  the  folloising  respects*  (l)  The  first 
lb   a  statement  about  science,  the  Sfecond,  about  particulars, 
(£)  Thti  first  is  a  description  (and,  I  think,  a  prescription) 
relating  to  the   form  of  scitni-ific  knowledge •  The  second  re- 
latfcs  to  the  content  of  scifentific  knoiRledge,  The  second  re- 
quires that  T«e  deteraiine  what  kinds  of  particulars  there  are 
to  relate.  But  the  first  docs  nut  carry  with  it  any  such  re- 
Qulreruent,   (5)  The  second  is  &  ground  of  the  first.  But  the 
first  is  not  a  ground  of  the  second.  It  is  this  third  point 
»hich  intferests  me  aost  as  a  possible  proof  of  the  statement 
that  ©plsteiioloi^icai  dtcisions  exhibit  a  hierarchical  order. 
If  -we  are  going  to  accept  as  a  basis  for  action  that  scienti- 
fic knoviedge  consists  in  the  relisting  of  particulars,  we  can 
only  Justii>  thid  decision  by  the  furth&r  decision  that  there 
are  particulars  to  relate,  I  propose,  therefore,  to  say  that 
the  forafcr  statement  belongs  to  th«s  order  of  theory  of  know- 
ledge, end  that  the  latter  belongs  to  the  order  of  me ta theory 
of  knowledge. 
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If  the  above  distinction  between  tlicory  of  knoii'ledge  and 
mfcta theory  of  knov.ledge  be  accepted,   then  it  follows   that 
therfc  could  be  any  naiiber  oi   aieta-meta theories  of  Knowledge, 
For  example,   if  the  abovc-f   statement,    "There  are  particulars," 
be   taken  as  an  example  of  a     stateiaent  on  the  level  of  meta- 
tlieory   it  lalght  reasonably  be  asked,    "Viliat  supports  the;  state- 
aent  that  there  are  p:,rticuljirs?"     In  attemptiiig  to  answer 
such  a  question  *e  should  find  ourselves  involved  in  a  mete- 
Dseta theory.     Let  us  stiy   that  ve  should  ansver  the  question  by 
saying   that  intuition  supports  the  sttitcment  about  the  reality 
of  particulars*     One  might  nejct  reasonably  lnc,uirfc,  IShat  sup- 
ports intuition? 

To  establish  the  orders  of  theory  of  knof.ledge  one  roust 
sho^\  Y»hat  "supports"  kno^fe-ledge  at  any  given  level.     In  order 
to  establish  these  orders  it  scens   to  me  best  to  vorK  one's 
■way   "do^-n"   the  "ladder,"  not  "up."     Of  the  tvo  philoc-ophers 
ifehose  works  constitute  the  basis  of  this  thesis,  WheT/ell  is 
more  inclined  to  begin  v,ith  science  and  f-'ork  his  ^ay   "doTm." 
Mill  is  more  inclined  to  begin  somewhere  ^down"  the  "ladder,*' 
and  Tuork  his  way  "up"   to  science,     *hen  all  is  said  and  done, 
perhaps  it  xakes  very  little  difference  in  which  direction 
one  chooses  to  go.     But  I   should  like   to  make  one  observation 
on  this  point.     As  a  result  of  his  attempt  to  work  his  way 
"down"  TShewell  is  much  niore  aware  than  is  Mill  that  there  is 
no  possibility  of  standing  on  the   "bottom  rung"  of  the 
"ladder,"     Dnlike  a  modem  logician,   Whewell  does  assert  that 
there  must  be  a  "bottom  rung,"     For  Hlaewell,    this  is   the  Ab- 
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solute.  But  he  states  that  y?e  car  never  have  knovdedge  of  it 
over  and  above  our  tcnovdedgc  that  there  must  be  an  Absolute, 

I  also  »ish  to  point  out  that  I  have  ascribed  to  'klill 
and  Whevell  a  number  of  "decisions"  to  vhich  they  do  not  ex- 
plicitly subscribe.  But  I  have  tried  r.lways  to  make  clear  my 
grounds  for  saying  that  implicitly  they  ere  subscribing  to 
this  or  th&t.  Furthermore,  I  t>lsh  to  state  that  I  have  con- 
tributed more  to  Mill's  account  of  his  position  th&n  I  have 
to  Ihevell's  account  of  his,  Fhere  llieweH  is  concerned  my 
major  task,  has  been  to  achieve  accurate  exposition.  But  in 
the  case  of  Mill  I  have  engaged  In  a  considerable  aaount  of 
speculation  in  order  to  present  Mill's  position  in  the  form 
in  i&hich  I  vish  to  present  it.  Mill  deliberately  avoids  a 
number  of  the  issues  1^hich  are  of  major  interest  to  me. 

The  great  mass  of  Mr,  Mill's  labor  has  been  de- 
voted to  ^hat  may  be  termed  the  ridcle  ground 
of  human  thought,  belo*-  the  primary  deta  ^hich 
reason  niust  assume,  end  short  of  the  applltd 
science  lehich  has  practice  for  its  end.  At  the 
upper  limit  shunning  the  original  postulates  of 
all  knoiRledge,  and  at  the  lover  its  concrete  re- 
sults, he  has  sdcressec  hiasclf  to  tht.  inttraedi- 
ary  processes,  and  determined  the  methods  for 
Tiorkinij  out  derivative  but  still  general  truths,  1*^ 

It  is  what  Martineeu  calls  the  "upper  limit"  that  is  my  :aein 
interest.  And  since  riJill  doss  not  supply  "the  original  pos- 
tulates of  all  knor ledge,''  as  Martineeu  calls  the 2,  I  have 
attempted  to  infer  what  these  are  in  Mill's  cast;,  i«i3f'  thesis 
is  not  primarily  concerned  ^ith  the  middle  ground  of  human 
thought.  But — and  this  is  especially  true  In  ■5111* s  case— 
I  have  to  set  forth  the  idddle  ground  in  order  to  get  at  the 
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"upper  limit."  A3  Martineau  goes  on  to  say.  Mill's  discussion 
of  knoiR'lcdge,  especially  in  the  Lo><ic.  may  be  setlafactory  as 
an  analysis  of  method,  or  as  provitUrg  a  set  of  rules  for  the 
interpretation  of  phenomena  and  the  discovery  of  laws,   "But 
considered  as  a  philoaonhy.  giving  tht  ultimate  rationale  of 
the  intellectual  processes  it  describes.  It  leaves  us,  ^e   con- 
fess, altogether  unsatisfied,''^^ 

C,  Su.iiaary 

In  the  above  aiaterial  I  have  outlined  the  subject  matter 
of  the  thesis  ^n6   certain  techniques  T,'hich  I  Intend  to  (.inploy, 
I  Viiah  nov;  to  review  very   briefly  what  I  have  said  on  these 
ttvo  topics,  I  shell  bcjjin  v.ith  what  1  have  said  concerning 
the  subject  matter  of  the  thesis, 

!♦   1  have  entitled  the  thesis  "The  Analysis  of  Kjiow- 
ledge  in  John  Stuart  Mill  and  Vnilliaia  V.hcffcll,"  The  phrase 
"the  analysis  of  knowledge,'^  az   it  is  used  In  thir.  thesis, 
refers  to  tt.o  quite  different  things — conclusions  about  icnow- 
ledge,  and  the  aethods  employed  to  arrive  £;t  these  conclu- 
sions. 

The  conclusions  about  icno-Aledge  *hich  interest  tac  are 
conclasions  about  two  different  kinds  of  knouvlcdge — science, 
and  rhat  ^liewell  cells  philosophy  of  science  and  J,:ill  crlls 
logic,  !/ill  and  Wheirell  are  content,  for  the  aiost  part,  to 
delineate  a  ratiov.ale  of  science.  They  state  their  ccrxlu- 
sions  concerr.ins  the  nature  Df  scientif j,c  conclusions  and  the 
support  which  scientific  conclusions  have,  A  rsiajor  portion 


of  thfc  thesis  is  devoted  to  expounaing,  coaparing,  and  evalu- 
atiiig  *hat  ilill  and  Vvbewell  sty  on  these  isfittcrs. 

But,  i&herfe  the  intertats  ox  Mill  and  V-hevell  lie?  meinly 
■with  tht  conclusions  re&chod  in  tht  recognized  sciences,  njy 
«&Jor  interest  lies  in  uhat  ¥,ht:weli  C4.11s  philosophy  o.f 
science  and  in  what  iJiil  c&lls  logic,  felill  and  Whe^vell,  as 
a  rtsult  oi  analyzing  science  provicc,  rt'Spectively,  a  logic, 
and  a  philosophy  of  science*  But  they  do  not,  to  any  great 
extent,  take  the  conclusions  reached  in  their  own  works  end 
investigate  the  nature  and  grounds  of  these  conclusions.  The 
conclusions  reached  in  ?iht«ell»s  Philosophy  of  the  Inductive 
SciencfeS  ard  in  a!illl»js  £<o^ic  support,  according  to  their  re- 
spective authors,  thfc  conclusions  reached  in  science.  But 
a  question  of  interest  to  oje  is  thisi  Tfihat  supports  the  con- 
clusions reached  in  the  philosophy  of  the  Inductive  Sciences 
and  in  the  LOKJC?   Since  1  snould  Hah   to  isnow  the  £ns\iver  to 
this  question,  I  have  atttcipted  to  find  out  what  lAill  and 
'fthewell  say  about  it.  But  their  accounts  of  the  structure 
which  supports  their  otm   vjorxs  are  not  as  coiaplcte  as  they 
should  be»     And  %herfe  their  accounts  are  deficient,  I  have 
attfciapted  to  maite  good  the  deficiency. 

kw       Where  techniques  are  concerned,  1  require  techni- 
ques which  frill  accomplish  three  aims —   exposition,  com- 
parison, and  evaluation.  For  the  most,  part  1  have  availed 
cyself  of  the  techniques  which  iAill  and  HVhetveli  themselves 
employ.  But  in  addition  to  these  I  occasionally  employ  the 
following  expressions:  "orders  of  knovdedge,"  "metalanguage," 


34 
••object  laRgUfcge,"  ''decisions,''  "theory  of  krxovledge,  ■»  rind 
"metatht^ory  of  knowledge,*'  I  *ish  to  restate  very  briefly 
vhat  I  i&e&n   by  these  expressions. 

The  phrase  "oruers  of  knowledge"  L;i-presses  my  vievv  that 
the  kinds  of  knovriedge  can  be  arraugeu  hierarchically.  In 
ay  case  1  mean  by  this  only  that  one  kind  of   know^^ledge  can 
be  about  another  kind  o£   knowlfedge.  The  basic  kind  of  know- 
ledge, whatever  it  may  be  said  to  be  in  any  particular  philo- 
sophic&l  «*ysteai,  I  call  first  order  knonlfcugt.  Kjio\\li.dge 
about  first  ord»sr  knowledge  I  call  aeconu  order  knowledge. 
And  so  on.  It  irf  clear  that,  theoi-^ticaily,  the  number  of 
such  orders  is  infinite* 

By  a  laetalatiguage  I  mean  a  language  in  which  is  expressed 
knowledge  of  a  given  order  about  knouledgt  of  a  "lower"  order. 

by  an  object  language  I  mean  a  language  which  expresses 
our  Knoii'lfcdge  of  objects. 

by  decisions  I  mean   statements  upon  which  we  arc  willing 
to  act  as  if  they  were  true,  but  whose  truth  we  have  not  es- 
tabiishec.  6uch  statements  function  prescriptivtly  to  the 
extent  that  they  determine  the  formal  nature  of  knowledge. 
They  are  frequently  acceptea  unconsciously.  And  *ihen  ac- 
cepted consciously  it  is  not  usual  to  ask  for  proof  of  their 
validity. 

fly  a  theory  of  Knowledge  I  mean  certain  decisions  nvhlch, 
colltctivtly,  foraa  the  basis  of  our  Knowledge  systeKis.  I  do 
not  include  under  a  theory  of  K.no»flfcdge  tht=  axioifis  and  postu- 
lates of  the  recognized  sciences.  Instead  I  mean  by  a  theory 
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Of  knowledge  s   set  of  ststeaents  lihich  sre  worts  primitive  than 
those  ^hlch  appear  as  axioms  and  postulates  vlthin  the  recog- 
nized sciences.     If   there  are  such  stateaenta— £nd  I  try   to 
sho%^  that  there  sru — then  ve  way   spe&k  of  &  theory  of  ^co- 
aetry,   a  theory  of  physics, and  so  on.     But  primarily  I  mean 
by  a  theory  oi  iiiiowledge  a  set  of  stattaitnts  which  underlie 
gtll   thfe  £cienc&s.     These  statesientSj    if  there  be   such— and  I 
contend   that  there  £.r<L — truly  give  us  a  theory   of  kriottledge, 
a»  opposed  to  &  theoxy  of  geoaieti'y,   a  theory  of  physics,   and 
the  likt,     MS  an  tiUizaplc-  of  &  stetoaent  7.hich  truly  belongs 
to  theory  of  icnowledge  I  shall  cite   the   stattiaent  that  know- 
ledge consists  in  thfe  relating  of  particulars,     Such  a   state- 
ment could,  of  course,   properly  be  included  aaong   the  axloiriB, 
or  poistulat&s,  oi  fccoiattry,   physica,   arx  the  rest.     But  in 
th6  geoiiifetry  books,   physics  booke,   and  so  on,  vsfcich  I  have 
read,   ii.  is  not  includea. 

By  a  aetathi-ory  of  ^axo-svledge  I  mean  decisions  ushich  sup- 
port a  tii«oxy  of  imoAledge.     If  the  stSitCisent,   "KnoiCedge 
consists  in  the  relating  of  particulars"  belongs  to  a  theory 
of  toio^feledge,    then  in  «  «ietatheory  ishicb  support Jj   this  theory, 
the.  st&teaent,    ^Xhere  are  particulars,"   p.111  have  to  appear. 
The  Ifcttcr  statCiStnt  is  &  ground  of   the   former,   and  so  belongs 
to  a  different  order.     Iheoretictilly,    the  nuaber  of  nietatheories 
of  knowledge  is  infinite. 

2.       The  following  thesis,    then,   consists  of  an  elabora- 
tion of  the   subject  tssatter  set  forth  in  1,   above.     In  order 
to  elaborate  the  subject  siitter  set  forth  in  1,   above,   I  have 
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enployed  the  techniques  employed  by  lilll   and  Vhewell,  and 
also  the  techniques  outlined  in  i,,   ftbove. 

I  first  attempt  to  provide-  an  <ixpoi>ition  ol"  the  views 
about  science,  and  the  views  about  the  logic,  and  philosophy, 
of  sciencfc  provided  Dy  a,ill  ana  \f;heifceii,  I  then  coiapare  and 
evaluate  the  two  views,  and  arrive^  at  eleven  conclusions  whjch 
are  stated  in  the  final  chapter.  In  order  to  facilitate  ex- 
position, comparison,  and  evaluatior,  I  alscuss  the  views  of 
Mill  and  \^hewell  under  three  raaln  headings — "The  General 
Character  of  Knowledge,"  "The  Data  of  Knowledge,"  and  the 
"Methods  of  Knowing,"  Ctoder  "The  General  Character  of  Know- 
ledge," I  discuas  the  writers*  orientation  to  their  subject. 
Under  "The  Data  of  Knowledge"  I  discuss  whatever  Mill  and 
Ihewell  find  to  be  amenable  to  inference.  And  under  "The 
Methods  of  Knowing"  I  discuss  their  views  on  induction,  de- 
duction, and  intuition. 


CHAPTtii  II 

THE  QhlihKAL   CKAB/.CTEK  OF  KliQlhlK^-h   ACCORPIKG  TO  mmi.LL 

in  this  chapter  I  isish  to  set  forth  the  major  theses, 
relative  to  knowledge,  vhich  Whewell  supports,  I  also  vish 
to  give  souie  indication  of  the  arguments  which  support  these 
theses,  I  deal  -Rith  all  of  these  items  in  a  aore  elaborate 
i»a^  in  subaequfeiit  chapters.  But  there  is  some  value  in  giv- 
ing a  synoptic  vie^;  before  attempting  to  give  a  detailed  ex- 
position. I  ahall  attempt  to  give  this  synoptic  vle^  by 
sealing  with  the  follov.lnf  topics;  1,  Physics  as  the  paradigm 
of  science;  £•  The  fundamental  antithesis;  3,  The  subjects 
«*iich  perceive;  4,  The  foras  of  perception  and  of  knowledge; 
5*  The  objects  of  perception;  6.  Vih£?iell*a  eclecticism;  7, 
The  relation  of  episte^aology  to  ontology;  8.  I^hevell's  rta- 
lism  and  hia  eaployaent  ol  the  correspondence  theory  of 
truth;  9,  The  methods  of  knovingj  10,  Philosophy  and  its  re- 
lation to  the  other  kinds  of  knov-lcdge,  3y  means  of  these  ten 
topics  I  can  state  those  doctrines  of  ^hei^ell's  which,  in  my 
opinion,  are  basic. 

1,   jpbysics  as  the  Psrac'.lp'ni  of  Self  nee 
Ther©  are  two  major  reasons  cccording  to  ^heiK^ell  rhy 
physics  is  the  paradigm  of  science.  The  first  is  thst  physics 
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gives  us  a   science  of  the  objects  of  experience.  The  secor.d 
is  that  physical  icnowledgf'  can  be  set  forth  in  the  deductive 
form  vhich  we  find  in  Euclid's  Klfjmfcnts. 

?'het?ell's  Inouiry  into  icnovrledge  nreswpposes  that  the 
knowledge  re   are  primarily  interested  in  is  knowledge  of  the 
objects  of  experience,  and  thnt  ve   already  possess  Instances 
of  such  knowledge, 

Knowledge  of  the  objects  of  experience  Whewell  cr^lls  "iia- 
portent"  knowledge.  It  le  inportflnt  because  it  is  Icno^ltdge 
of  the  objects  of  experience,   "Jveryone  knoTS"  that  by  "im- 
portsnt  io-owlecge,"  in  the  full  sense  of  that  phrsse,  is  meant 
kno^rledge  of  the  objects  of  experience.  It  is  also  important 
because  Knov ledge  Is  "porer"  to  control  end  manipulate  the  ob- 
jects of  experience.  But  ^heieell,  and,  according  to  Whevell, 
the  scltntict,  have  no  interest  in  knowledge  as  power.  He, 
and  the  scientist,  are  interested  only  In  kn07»ledge  per  se. 

That  re  possess  kno^^ledge  of  the  objects  of  experience 
is  knovn  to  anyone  ?.'ho  knors  anythini?.  For  knowledge,  even 
of  thf:  "lo-prest"  kind,  is  necessarily  knowledge  of  the  objects 
of  experience,  Knov^lcdge  of  this  lof-est  kind  is  not  science, 
But  it  and  science  ere  alike  in  t^-o  respects.  They  have  tJhe 
sajce  subject  niftter,  snd  each  is  the  result  of  uniting  a  non- 
cognitive  wsLnlfold  by  aie^ans  of  acts  of  the  intellect. 

But  while  they  are  alike  in  the  above  tipo  rf'spects,  know- 
ledge of  the  lowest  kind,  and  science  differ  in  two  respects. 
KnOT.ledge  of  tht  lorest  kind  consists  in  "particular"  state- 
caents,  ^.e, ,  in  "here-now"  statt^ments.  Science  contains  many 
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such  statements,  but  one  of  the  things  tshich  characterizes  it 
as  sciencfc  is  that  it  also  contains  many  "general"  statements, 
statements  which  co  not  have  to  be  qualified  by  the  phrase 
ttjaerfe-nov*,"  Knowlecige  of  the  lowest  kind,  and  science,  ere 
both  the  result  of  uniting  a  non-cognitive  manifold  by  means 
of  acts  of  the  intellect.  (No  mere  pre-cognitiv&  "awareness," 
qualifies  as  icnoi?;ltdge  in  '^hewell's  analysis).  In  pre-scien- 
tific  Knowledge  the  uniting  of  the  maniiold  by  acts  of  the  in- 
tellect is  unconscious.  But  in  science  it  is  conscious.  The 
scientist  cannot  bring  all  the  acts  of  the  intellect  into 
consciousness.  Objects,  for  txaaple,  which  the  philosopher 
is:no?.s  to  be  "constructed,"  are  simply  "given"  to  experience 
whether  the  experience  be  that  of  Kev?ton  or  of  sone  uncultured 
savage.  In  this  area,  while  there  is  both  a  natura  natUTcxns 
and  &  natura  naturata,  ?iatura  naturans,  where  objects  are  con- 
cerned, is  beyond  recall.  We  can  have  a  theory,  or,  as 
Hfhewsil  would  say,  a  philosophy,  about  it.  But  not  a  science 
of  it.  The  science  we  can  have  relative  to  objects  deals  with 
their  relations,  and  these  the  physicist  can  bring  into  con- 
sciousness. He  can  state,  in  a  fashion  peculiar  to  hiraself, 
those  relations  which  w©  are  now  conscious  of,  end  he  can  dis- 
cover, and  thereby  bring  into  consciousness,  many  relations 
of  which  we  are  presently  vnaaware. 

Objects  are  perceived  as  rtlated,  known  as  related.  As 
stated  above,  one  distinction  between  science  and  the  lowest 
kind  of  knowledge,  is  that  science  cjakes  explicit  those  re- 
lations which  even  the  lowest  kind  of  knowledge  exhibits. 


40 
These  relations  we  may  coll  the  taost  obvious  relations,  mean- 
ing thereby  primarily  thi.<t  everyone  perceives  objects  as  so 
relsted.  The  most  obvious  relations  &re  spatial,  teaiporal, 
and  nurritrice.l  ones.  These  are  relations  rhich  are  absolutely 
necpeaary  for  perception,  without  these  ve  should  not  per- 
ceive objects  at  all,  Pri;fttrily  because  of  the  obviousness 
or  these  relrstions,  we  no*  have  scifences  of  theia,  uhereas  re 
do  not  h/rve  sciences  of  the  less  obvious  relations.   (I  shall 
try  to  sake  cleer  later  whst  science  is.  All  that  I  t?&nt  to 
establish  at  the  iRoacnt  is  that  physics  is  the  paradigm  of 
science) ,  These  three  relations  give  rise  to  at  least  four 
sciences.  Tht re  is  a  science  of  s?«ce.  There  is  a  science 
of  tiae,'^*^  There  is  a  science  of  nuiaber.  ^jaC   there  is  a 
fourth,  physics,  ?.'hieh  employs  the  above  three  to  give  us  a 
science  of  objects.  The  first  three  are  interesting,  &nd  are 
usfeful  in  ways  which  I  shall  describe  later.  But  it  is  the 
fo'jrth,  physics,  which  is  important*  It  is  important  because 
it  gives  us  the  kind  of  knowledge  v^hich  ^e   isost  want.  Th© 
first  three  five  us  sciences  of  relations  per  se .  But  these 
sciences  themselves  are  not  sciences  of  the  relations  saong 
objoct^s.  Pliysics  is  a  science  of  the  relations  among  objects, 
find  this  l3  one  of  the  reasons  that  it  is  the  paradigm  of 
science. 

The  second  msjor  reason  why  physics  is  the  paradigm  of 
science  is  because  it  has  achieved  the  universality  end  the 
necessity  characteristic  of,  for  example,  Euclidean  geometry, 
(ruclidean  geometry,  for  Tshewell,  is  the  science  which  treats 
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of  space  as  a  fona  of  perception.)     Physics  has  echlevfd  the 

universality  and  necessity  characteristic  of  geoEetry  by  taic- 
Ing  on  the  form  of  ^eonetry.     Our  physical  kno'-rled.^e  can  be 
set  forth  in  the  forjn  employed  by  Euclid, 

It  may  now  seem  that  v/e  have  raede  geoipetry,   rather  than 
physics,    the  par&dlgas  of  science,      A   science  "becomes"  a  science 
when  it  takes  on  the  form  exhibited  by  geometry ,      Such,  hoip- 
ever,   is  not  the  case.     The  possession  of  the  freometric  form 
is  only  one  cf  the  criteria  of  a   science.     Another  criterion, 
uhlch  geometry  lacks,   is  the.t  a   science  must  relate  the  objects 
of  perception.     And  geometrT.',   per  se,  does  not  do  this.   Astro- 
nomy does  it,   often  by   the  ernploynien t  of  geonetricfcl  concep- 
tions.    An  example  of  this  is  to  be  found  in  the  Keplcrian 
laws  of  the  planetary  orbits.     Physics  coes  it,   ss,   for  exam- 
ple,  in   the  Ee^tonian  Isvs  of  motion.     And   the   elaboration 
and  ifflplementfction  of  the  lavs  of  motion  frecuently  requires 
the  eiaployraent  of  geometrical  concer>tiors.     But  feoaetry  in 
and  of  itself  does  not  do  it.     In  the  firel  sense  of  the  term 
"science,"   then,   physics  and  astroroaiy  are  sciences.     But  geo- 
metry is  not.     And  the  physicist  and  the  astroro3i<sr  ar<;   scien- 
tists—a   terai  brought  into  popular  use  by  ^hevell— but  the 
geometrician  is  not. 

Ihewell  does  not,   hov.'ever,    consistently  hold  to   th©  above 
distinction.     He  refers  a  great  isiany  times  to  the  science  of 
geometry.     It  is,    therefore,  necessary   to  qualify   the  above 
distinction  and  say  thet  physics  is  the  parsdlgai  of  the  kind 
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of  science  which  ve  wost  tvant.  Even   so,  the  point  siarie  above 
is  P:orth  repeating.  The  physicist  Is  a  scientist.  The  geo- 
meter Is  not. 

k.   The  yundaaaentaX  Antithesis 

The  theme  T/hich  occurs  aost  often  In  ?;he»ell»s  Philosophy 
of  the  ^ncuctive  fcclencejs  is  that  vithin  Knov-ledge,  i,.e,,  with- 
in tnat  kind  of  knov^ledge  vhich  the  philosophy  of  science  tsises 
as  its  subject  matter,  antithetical  elements  appear.  (T^hevell 
neglects  to  state  whether  or  not  these  antithetical  elements 
are  also  present  in  his  ^fiiXosophy  of  Science.)  Th^'  presence 
of  these  antithetical  elements  is  not  necessarily  tht^  defini- 
tive characteristic  of  icno^lcdge.  But  it  is  the  characteristic 
which  is  the  most  informative.  And  to  familiarize  himself 
with  this  characteristic  is  the  aost  profitable  inquiry  into 
icnowiedgt  that  the  philosopher  of  science  can  un-Jertake,  Both 
the  Itnowledge  which  we  call  science,  and  prescientific  know- 
ledge, exhibit  these  opposed,  or  antithetical  elements,  ?:heT,ell»s 
subject  matter  is  almost  solely  science,  inductive  and  deduc- 
tive. And  nhat  he  attempts  to  do  in  bis  statement  of  the 
general  character  of  icnoT'lecge,  is  to  exhibit  the  presence, 
vrithin  the  recognized  sciences,  of  what  he  calls  "fumdamental 
antitheses,"  Frequently,  however,  he  illustrates  his  exposi- 
tion by  examples  taken  from  coaucon  sense  icnoFledge. 

These  antitheses,  V>heT.ell  tells  us,  are  really  one  and 
the  same  antithesis  "appearing"  under  various  "guises,"  (To 
be  less  metaphorical  about  it,  *e  could  saj'  that  we  give  the 
antithetical  elements  different  names  in  different  situations.) 
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The  antitheses  are  numerous.  Among  those  which  Whevcll 
lists  BTd   the  follovdngi  thought- thing,  subject-object,  theoiy- 
fsct,  Iden-sensation,  the  world  vlthln  -  the  v.orld  without, 
man-nature,  -ne-not-iae,  necessary  truth  -  experltntial  truth, 
fona-raattfcr.  In  each  case  one  half  of  the  antithesis  has  an 
"inner"  reference,  the  other  an  "outer,'' 

The  first  laportRnt  point  to  note,  then,  is  that  there 
are  slweys  present  within  knowledge  opposed  elements.  The 
second  Important  point  to  note  is  that  within  ioiOT'ledge  these 
opposed  elements  are  coajbined.  For  Knov.ledgt  to  appear,  both 
elements  are  necessary.  To  take  one  of  the  above  antitheses 
by  ^ay  of  ex9"jple,  both  thoughts  and  things  are  necessary*  if 
there  is  to  be  kanowlcdgE;.  Without  things*  there  ^ould  be  no 
reality.  And  Mthout  thoughts  there  ^?ould  be  no  connection 
eunong  things,-'-^  And  without  the  uniting  of  the  tvo — i..e_, 
without  the  uniting  of  thoughts  and  things— there  la-ould  not  be 
knowledge  either. 

The  thoufht-thlng  antithesis  is  not  "given,"  It  is  not 
a   datura  of  experience,  "Thoughts  and  things  are  so  intimately 
combined  in  our  Soiowledge,  that  we  do  not  look  upon  the:n  as 
distinct.  One  single  act  of  the  mind  involves  thea  both;  <ind. 
their  contrast  disappears  In  their  union.  "■^'*  The  sntithf;sls 
becofflss  apparent  only  when  Tie   reflect  upon  experience  snd/or 
knowledge.   (Because  of  the  intimate  relation  between  what 
ye  experience  nnd  Tdiat  re  knovs,   "kcoTlecge"  and  "experience" 
are  frequently  synonyaous  terms  for  Wheneil,)  It  is  not  the 
scientist,  but  the  philosopher  of  science,  who  discerns  the 
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antithesis: 

Though  Knovfledge  requires  the  union  of  these  two 

iilemcnzz,  Pnilosopii/  requires  the  separation  of 
thorn,  in  order  that  tho  nature  and  structure  of 
&novifcdge  may  be   seen,    ^^ 

rurtherisiorc,    pniiosoph;/  is  harci  pat  to  iiccorsplish  its   task  of 
separating  thesfe  fcittaents.     For  not  only  is  it  the  cost  that 
thfcse   Glexafctits  ctrmot  ha  sfepar&tcly    exhibitt^ti  in  experience. 
It  is  c.ls.0  the  case  that,   strictiy    speaiting,    "they  cennot  be 
separately   conceived  anci  de-scribed."^®     It  should  be  noted 
that  Wheweli  does  not  assert  that  they  cannot  be  conceived  or 
described,  but  that  they  c&anot  aei:?arfi.toly  be   conceived  or 
deacrlbed.     In  order  to  conceive  or  describe  either  wo  have 
to  have  the  other  also  in  laind.     There  sire  no  thoughts  vhich 
are  known  purely  as  tboi-ights.     Our   thoughts  are  aliays  thoughts 
of  things,     Jinc   there  ere  no  things  knotn  purely  as  things. 
Things  are  always  things-thought-about.     All  objects  arc  knovm 
under  a  rorrn  of  perception,   c.nd  Uii,  _orai  of  pfcrc*.-piio5n  is  con- 
tributed by   the  toio^er,   not  by   the  object,     A  known  object, 
therefore,  alieays  eahibltt;  ideal  as  \Tell  as  objective  churac- 
tfci'istics, 

V(hen  «e  taKe  the  ^hole  of   science— ._|,,t,,,   all  the  sciences— 
a&  our  subject  matter,    *e  noce    that  the  fundaaicutal  antithesis 
appears  therein  in  several  forcis.     The  sciences  asy  be  divided 
into  fonaal  and  factual,   into  necessary  tnd  experlentiel,  and 
into  deductive  anc  inductive.     Or  we  ifiay  collect  these  ternis 
and  specie  of   the  formal,  iieceiiaary,   tnC  deductive  sciences  as 
opposed  to   the  factual,   ei^-periential,   and  inductive  sciences. 
But  once  again  it  must  be  pointed  out  t-h&t   tbu  antithesis,  al- 
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though  it  can  be  pointed  out,  is  not  absolute.  The  distinc- 
tion, Whcwell  Tsoald  s&y,  is  a  philosophical  distinction.  And 
the  philosopher  is  required  v)oth  to  describe  the  distinction 
and  to  account  lor  it, 

rh«  iistinctioii  it  itost  easily  c,t.:>cribfcd  by  shoeing  that 
one  itind  of  science  is  foraiai,  necessary,  una   deductive,  where- 
as, the  oth*!r  is  factual,  experiential,  and  Inductive,  The 
former  are  the  sciences  oi  ahst  could  not  be  otherwise,  such 
£S  geometry  i.nd  arithmetic.  The  lattei  art  the  sciences  of 
what  is,  but  mii:,ht  have  been  otherisise,  such  as  chemistry  and 
descriptive  astronosay.  The  distinction  is  saost  easily  ac- 
counted for  oy   showing  that  the  one  kind  of  science  consists 
solely  of  the  explication  of  conceptions,  whereas  the  other 
consists  of  the  colligation  of  facts. 

There  seesn  to  be  two  main  reasons  ¥,hy  the  forms  of  per- 
ception— space,  time,  nuaber,  c&usality,  and  the  like— could 
not  be  other  than  they  are.  The  first  is  that  the  perceiving 
mind  is,  in  large  aeasure,  definable  in  terms  oi"  these  forms 
of  perception.  The  second  is  tixat  the  nature  of  perception 
is  tied  in  \tith  the  will  of  an  Author  of  the  universe.  It  is 
true  that  if  the  forms  »ere  to  changt,  then  ne«  sciences 
based  on  these  ner  forms  *oula  arise.  But  this  does  not  in- 
validate the  ciaiaa  that  the  sciences  based  on  the  present 
forms  are  absolute.  And  it  is  inconceivablfc;  to  us  that  they 
should  change,  But,  «hilfe  the  forms  are  a  constant  and  in- 
dependent factor,  what  is  perceived  imder  tht^'ia  is  dependent 
upon  \>hat  is  there  to  be  perceived,  rurthermore,  it  is  con- 
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ceivable  that  the  objects  of  perception  could  have  been  other- 
!!fise,   and  may  In  future  change.     Therefore,   the  sciences  based 
upon  them  lack  that  independence  possessed  by  the  sciences 
Vihich  deal  with  space,   tlrae,   and  niimber  or,   in  general,   with 
the  foraal,   or  ideal,   element  of  the  thing  icnown, 

S*       The  Subjects  »hicfa  Perceive 
In   the  prestnu  section  I  v;i5h  to  ststc   tro  interests 
ubich  V.hcBfll  has  in  the  knoT^er  as  subject,      (s,)     The  kno-i^er 
exists  &£  6iib;ject,    thereby  contrib-^ting  to  the  furniture  of 
the  universe,     Jsince   thi.  iinower  exists,   and  can  be  Imovn, 
IShe^cli  ia  in  teres  ced  in  the  kind  of  knovledf'e  vhich  ve  csn 
have  of  the  kaiowcr.      (b)     The  knower  is  that  v^iich  icrows.   To 
ictiow  iaiefcns  to  relate  by  aieane  of  an  act  of  the  knov?er.   There- 
fore,   in  order  to  understand  .Icnoisledgt'  re  must  understand 
theae  sets,     \vhcrc  both  (^   and  (b)    &re  concerned,  Vihc^ell 
has  a  iiijtijor  o:Lificuit>'   to  ovex-coas.     In  or^l^r  to  kno?'  the 
kiiO¥»er  as  kiio*er,   the  imo7i«;r,   in  ths  act  of  being  jcnai^,  siust 
not  lose  its  <iLialities  as  subject*      If  It  rid,    then  Ve  should 
iaioft  it  aa  object,  not  as  subject.     In  order  to  cope  9.1th  this 
diflicult)'    ifehei»fell  introduces  t^o  kinds  of  knorledge  7.-hich  I 
Kfish  to  mention  ra^ri/  briefly  la  this  section.     One  is  Intro- 
EpQctive  k£io\^lcdge.     The  other  i&  ethical  knorledgc.     The 
fonaer  is  of  little  interest  because  l(lh€T;ell»s  account  of 
introspection  is  w^-iy   vague.     The  letter  is  of  considerable 
interest,     ThroUtjh  ett.icai  kjio^ledge  I  lino's?  uiyself  as  reason, 
i»e_, ,   a;j  tha   source  of  universul  and  neccssar:,'  laws. 
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One  ney  to  forraulete  the  fundemental  antithesis  is  to 

express  it  as  tht  atititUebis  of  subjfe.ct  &nci  object,     Kct  only 
in  there  &  subjeet-object  antlthfcjsia  nslthin  isnov.-ltdge.     There 
are  also  kxi&lentiBl   iiubjtcts  &iic   objfccta.      "I"  denotei;  a 
subject.      "Tree"  dtriOtfeb  bii  object,      <.hewoiI  uses  the  terms 
"!'•,    (or  «mbr"},    •'&eli,^   "lalnd,"   '-knowtr,''   to  reXer  to  the  sub- 
ject without,   apparently,   mAKing  any   x-facticai  dititinction  auiong 
thefi»e  texTsa.     They  seeifi  to  denote  the  s&cae  thing  although 
they  «re  astoociated  with  dirrereut  texprejisions  of  the  i'unda- 
nicnttfl  anUthesiss   rufe-not-ae,   sfeli-not-seli ,   ffiirid-booy , 
Jen  o  we  r  --^no  *"n  • 

Ihere  ift  uo  doubt  that  the  subject  hiiS  an  ei:istenti&i 
stfctus   as  subject*     V.hevell  says,   for  exaaiple,   that  if  I   wish 
I  can  uaKe  uyselX,  *ho  ata  a  subject,    the  object  oi'  inquiiT", 
«^d  thereby  knoTi.\  layselX',     I    teii©  him  to  aiean,   in  thii  passage, 
that  I   aia  a  pOv^sibie  object  oi   ejcperience.     And  If  I  a;3   to 
know  myself  as  subject,  X  lauat  es  ^object  iino«n"  retain   the 
characteristics  which  1  pOi53e;ig  as  subject.      V«heweli  aavo- 
catfcs  introaptction  as   the  beiit  ucvicc   to  eapioy  in   the  search 
i'or  self-too^'ifcifcC'  wnert-  our  desire  is  siusply   to  icno-*  the 
nature  oi   tii^t  which  exists  as  subject.     Introsptctiou  is  the 
best  aethoa    tc  tiiiploy  btciause   the  i'acts  ^e  are  seexwiiig  are 
"internal  i&cta,"  numijly,    "our  own  eaiotioriS,    thoughts,   and 
springH  oI  actioiaj   facts  *]:iich  are  connectfed  by  ties  txistlug 
in  our  owi  consclousnc-sfii,   an<i  uot  iri  mcrti  obstirved  juu-taposi- 
tion,    ssuccesslon,  or  siiciiitude.''-^'''     Hf  points  out,   ho'*ever, 
thi;t  eoaii; times  in  our  inv€'atig&.tioi:is   concsrniag  subjects  v© 
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nay  very  properly  employ  the  method  of  experimental  inquiry 
in  sdcitlon  to  the  aethod.  of  introspection.     He  says  that  a 
number  of  the  questions  of  interest   to  psychology,   anthro- 
poloey,    t^nd  political  econoa^-  can  hardly  be  soItcc  in  any 
other  vay   than  by  ejcperijaent-s^l  incuirj',-^'^ 

But  Ifthetvell  is  not  very  auch  interestcG  in  that  scno?-- 
ledge  of  the  self,  or  subject,   which  goes  to  aiaica  up  psycho- 
logy,  anthropology,   and  political  economy.     Insttad  his  major 
interest  is  in  the  sell  as  Knov^tr.     Mid.  he   concludes   thot  'r 
our  attempt  to  icnov  the  sell  as  knovser  introspection  is  of 
little  use.     Instead,   tihat  is  requireci  is  an  ex&iiiination  of 
the  sciences  and  of  the  conditions  *hicb  make  the   sciences 
possible.     As  a  result  of  this  examination  he   concludes  that 
the  fenovfing  subject  is   tht  source  of  the  Funw^mental  I.de?.s 
vvMch  are   th*^  i-.round  of   the  necessity  anc  universality  which 
science  exhibits.     The  iaio\»ing   subject  is  also   the  lociis  of 
a  number  ol*  disposition&l  powers  such  ay  rtiason  anu  intuition. 
Ifhewell  claims  to  .-cnor;  &lso   that  the  iaio'Aing  self  is   something 
other  than  these  Ideas  and.  powers.     But  he  docs  not  say  ho\'!r 
be  arrives  at  this  iinor,ledge.      Purthtrffiort,   as   to  wh&t  he 
knows  about  this  "something  other"  he  sayb   vei/  lit*lu.     In- 
ste&d  he,   for  the  most  part,   aevotes  himself   to  ceteraininj;; 
vhat  its  functions  necessarily  are. 

The  knower,  T-hewell  insists,   is  both  a   spectator  and  ;in 
interpreter  of  nature.     The  Imover  has  a  most  ioiportant  func- 
tion in  ¥.hevell»s  theory  of  knovrlecge  because  it  is  vi.-i   the 
kr!OY.er*s  ideas  that  reality  is  Known.     In  ter-uc  oi   Vh^ veil's 
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ffletatheory   the  knovrer  is  seen   to  be  intimately  related  with 
thfc  Jinown,   ■■mo  aihses  an  actlv©  contribution  to  t>rhat  is  "there" 
to  oe  .inoisn.     The  kjnowable  is  limlteJ  to  that  vrhich  can  be 
brought  withiii  cognition,  t^SL^f   c^n  be  relsteri  yig  ideas* 
Pure   sensfctions— ii   tlitire  v.ere  sny  such  thinis  upart  from  acts 
01"   the  intellect  to  biria   them  toi^ethsr-'-^ould  cotne  an^  go   in 
a  laeanii^leas  iashiorx.     Such  sensations  ^-sould  be  mesninjelt-ss 
because   chey  v^oulo  be  unconnected  and  unconpnTe<?  and  would 
voniah  Troia  our  feKsitncss  'vhen  they  end''..i.      Insofar  as  "ex- 
perience" haaJ  any  aeani^ig,    tn.tt  is   to  say,    insofar  ss  it  tmly 
is   experience,    its  :acariing  is  giren  to  it  by  acts  of  the  scnow- 
Ing   subject,      lac  oV^^itcti.,    thi^n,   vJiioh  the   subject  percf.ivos 
a3  spectator  are  objects  ithich  he  has  constructj't  as  ^ov-er. 
For  to  knoy>  is  to  create,   order,   classdly,    sia-plify,   and 
interpret.     And  £>incc  our  potrars  arfc  llftited,   oi:r  knowledge 
is  sijalli;rly  liaitec.     Our  pcvsers  are  liffiite<3  in  tv^-o  ?-ayE, 
both  derivai-ive?  from  tim  f&et  thtt  they  ore  huis:«n  -dovcts, 
cince  they  &i"€  huraan  povvcrs,  SiS  oppof?ed  to  animel,   nc  see 
things  in  a  pfccuii<irl>'  huiaan  %£iy.     Anc,   secondly,    since  they 
are  only  human,   cs  opposed   to  divine,    thr.y  are  llmitfd  in  the 
sense  of  being  iiapcrfcct  and  to   soae  extent — althounh  to  »hat 
ext(ir.t  >*e,  of  course,  co  not  Icnov— uneciusl  to  any  deoiand  ^e 
might,  aiaKe  Tor  Xlnal  iiad  iib solute  ■•cnowledije. 

In  V:hf«eii»3  ethical  wxi tings  \>o  find  the  knover  claying, 
not  only  en  iiaportaiic  role,  but  a  predominant  role,     For  here 
the  Knowcr,   in  veiy  iarga  j-easurc,   supplies  both  the  form  and 
the  content  oi   ethical  kno*ledge. 


Miewell's  ethical  system  is  very  complex  and  represents 
a  not  entirely  successful  atteaipt  to  integrate  many  disparate 
elements  into  an  eclectic  whole.  To  ^oric  out  this  system 
v'ould  be  foreign  to  the  purposes  of  the  present  thesis.  But 
one  or  two  features  of  the  system  soem  pertinent  to  the  pre- 
sent inquiry,  ^ihevell  recognizes  that  ethics  is  not  a  science, 
and  his  observations  as  to  how  it  might  become  one  throve  some 
light  on  his  episteaologlcal  views. 

The  first  interesting  thing  Is  the  analogy  v*hich  he  draws 
between  ethics  and  geometry,  ?lien  ethics  becomes  a  science. 
It  viill  rese^able  geometry  in  th&t  its  propositions  vill  be 
universal  ana  necessary.  In  order  to  be  universal  and  neces- 
sary they  tiill  be  ideal  rather  thsn  erapirical  in  their  origin, 
i.e.,  they  will  be  grounded  in  Ideas  rather  than  in  sensible 
intuitions. 

The  second  interesting  feature  is  the  manner  in  vhich 
ethics  is  related  to  our  ORn  nature.  I  think  it  would  be  a 
mistake  to  hold  that  for  Ihewell  all  the  sciences  are  essen- 
tially grounded  in  our  ovvn  nature,  that  we  somehow  or  other 
elaborate  into  sciences  an  Innate  aental  structure,  '»>hich 
preexists  science.  The  sciences  are  not  grounded  in  our 
nature,  but  in  axioms.  And,  temporally  speaking,  we  begin 
not  with  ajcioms,  and  not  ¥lth  an  intuitive  insight  into  our 
Ideas,  but  with  experience,  experience  to  which  we,  as  knov-ers, 
actively  contribute.  Our  contribution  to  a  science  originally 
is  largely  unconscious  and  only  careful  and  diligent  inquiry 
can  reveal  to  our  consciousness  what  we  as  active  agents  have 
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contributed  to  experience  in  formulating  a  science  of  it. 
There  was  a  knowledge  of  geometry  before  anyone-  unci er took  to 
formalize  It,  And  although  in  order  to  establish  the  uni- 
versality and  necessity  of  the  truths  of  geometry  it  was  neces- 
sary to  work  out  the  axioms  appropriate  to  it,  nevertheless 
some  geometrical  truths  were  knoi^n  prior  to  e  knonsledge  of 
the  ajxioms  of  geoiaetry.  The  axioaia  then,  have  what  we  laay 
call  logical  priority,  but  not  a  temporal  priority.  Euclid 
did  not  create  geometry  out  of  his  head  but,  instead,  worked 
out  the  axiomatic  basis  of  an  already  existing  body  of  know- 
ledge, thereby  turning  that  body  of  knowledge  into  a  science. 
So,  too,  in  ethics,  although  it  undoubtecly  has  an  axio- 
matic basis,  it  does  not  follow  that  we  can  begin  with  its 
axioms.  Teoiporally  sp^iaking,  a  knov;ledge  of  its  axioms  re- 
presents a  goal  rather  than  a  starting  point.  Ethics  as  a 
science,  of  course,  is,  or  should  be,  deduced  froia  self- 
evident  axioias,  the  guarantee  of  the  axioms  being  to  some  ex- 
tent appropriate  Ideas.  Furthermore,  these  should  be  axioms 
respecting  our  own  nature,  especially  our  moral  nature.  But 
this  does  not  mean  that  we  can  someltow  or  other  look  Inside 
ourselves  to  discover  those  axioms.  Furthermore,  the  laws  of 
our  own  nature  as  it  is  constitute  psychology  and  anthropology, 
not  ethics.  And,  although  moral  precepts  which  tell  us  what 
our  nature  ou^ht  to  be,  may  be  applicable  to  psychological 
and  anthropological  data,  they  are  not  derivable  from  these, 
le  can,  however,  begin  with  moral  precepts,  show  that  these 
involve  an  Idea  of  ;aorality,  and  attempt  to  make  that  Idea  ex- 
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In  conformity  vlth  reason*  And  v>hen  we  inquire  as  to  what  it 
means  to  act  in  conformity  v*ith  reason,  *e  ciscover  that  it 
aeans  to  act  in  accordance  viith  a  rule,  the  rule  being  uni- 
versal and  necessary.  Now,  reason  is  a  factor  which  the 
knower  brings  to,  or  contributes  to,  experience,  so  that  from 
the  standpoint  of  ethical  knowledge  the  most  iniportant  role 
of  the  imower  is  to  act  as  reason  and  thereby  to  act  as  the 
source  of  moral  rules.  And  it  also  turns  out  that  this  is 
the  laost  iiaportarit  role  of  the  imower  in  relation  to  any 
other  Kind  of  knowledge.  This  role  which  the  knover  plays 
gives  us  our  most  important  insight  into  what  the  knower  qua 
knower  is.  The  knower  is  the  source  of  universal  and  neces- 
sary rules. -^^ 

4.   The  Fprma  of  Perception  and  of  Knowledge 
The  forms  of  perception  are  said  by  thewell  to  be  Ideas 
and  Conceptions.  Space  is  an  exaaiple  of  an  Idea.  Triangle 
is  an  example  of  a  Conception.  Most  of  ^ihewell's  observa- 
tions which  are  of  epistemologlcal  interest  relate  to  Ideas 
and  Conceptions. 

'  Ideas  and  Conceptions  are  antithetical  to  sensations. 
And  since  knowledge  is  understandable  only  in  terms  of  the 
antithetical  element  which  it  exhibits,  sensations  should  be 
of  some  interest.  Nevertheless,  ^hewell,  qua  epistemologist, 
seems  to  have  relatively  little  Interest  in  them,  I  think 
there  are  two  main  reasons  for  this,  (a)   Sensations  never 
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appear  within  perception  as  sensations.  But  Ideas  and  Con- 
ceptions do  appear  as  Ideas  and  Conceptions,  Y>e   can,  there- 
fore, have  an  intuitive  knov>Iedge  of  Iotas  and  Conceptions, 
but  not  of  sensations.  And,    (b)  Whewell  is  convinced,  on 
grounds  vhich  I  shall  subsequently  elaborate,  that  it  is 
reason,  not  the  senses,  iftiiich  give  us  knovdedge. 

Statements  about  sensations  function  as  principles  of 
explanetion.  But  the  explanatory  power  of  such  statements 
is  very  limited.  They  explain  i^hy  the  T.-orld  appears  es  it 
does  only  to  the  extent  that  they  denote  an  irrational  qua- 
lity of  experience,  i;.e,,  the  way  in  which  objects  appear. 
It  is,  then,  barely  proper  to  say  at  all  that  statements  about 
sensations  explain  twhy  the  Tiorld  appears  as  it  does.  Such 
statements  assert  only  that  the  nsorld  appears  as  coloured, 
soiinding,  odoriferous,  and  so  on.  A  theory  about  sensations, 
on  the  other  hand,  does  go  soiae  way  to  explaining  why  the 
world  appears  as  it  does.  An  example  of  a  theory  about  sen- 
sations is  that  sensations  are  either  preceded  by,  or  accom- 
panied by,  physiological  modifications  and  adaptations.  But 
such  a  theory  does  not  explain  %hy  we  have  the  sensations 
which  we  do  have.  It  does  not,  for  example,  explain  why  we 
see  the  sky  as  blue  and  grass  as  green.  Furthermore,  a  theory 
about  sensations  is  not  set  forth  in  terms  of  sensations,  but 
In  terais  of  Ideas  and  Conceptions.  The  senses  do  make  some 
direct  contribution  to  science.  For  example,  we  employ  the 
senses  to  establish  scales  whereby  to  taeasure  intensive  mag- 
nitudes. But,  even  here,  we  do  not  literally  employ  sensa- 
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tions,  but  perceptions.     And  the  elfctnent  in  perception  T?;hlch 
is  amenable  to  scientific  treatment  is  the  cognitive  or,   as 
HVhewell  calls  it,   the  Ideal  element. 

The  forms  of  perception  and  of  Knowledge,  then,  are  cog- 
nitive forms. 

5.   The  Objects  of  Perception 

One  formulation  of  the  fundamental  antithesis  expresses 
it  as  the  antithesis  between  thoughts  ana  things.  In  the  pre- 
sent section  I  wish  to  state  briefly  what  ¥>hcwell  means  by 
"things," 

"Things"  is  employed  in  at  least  two  ways  by  l^hewell. 
According  to  one  usage,  that  which  can  be  designated  by  the 
demonstrative  "this"  qualifies  as  a  thing.  Hence,  "thing" 
denotes  such  disparate  entities  as  yellow,  a  triangle,  the 
Idea  of  space,  and  the  moon.  According  to  the  other  usage, 
"thing"  denotes  only  that  which  is  perceived  as  having  at 
least  spatial,  temporal,  and  numerical  properties.  Hence, 
of  the  entities  designated  "thing"  in  the  first  usage,  only 
the  moon  i^ould  qualify  as  a  thing. 

In  the  first  meaning  of  "thing",  the  sufficient  condi- 
tion which  znust  be  met  in  order  to  employ  the  name  "thing," 
is  that  that  which  is  so  named  must  be  capable  of  being  per- 
ceived as  itself.  It  inust,  as  far  as  perception  is  concerned, 
be  "what  it  is  and  not  another  thing,"  to  borrow  a  phrase  from 
Bishop  Butler, 

Uliere  the  second  meaning  of  "thing,"  is  concerned,  self- 
identity  is  a  necessary,  but  not  a  sufficient,  condition  of 
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its  "thinghood."  A  thing,  in  the  sense  of  an  object — e.g.,, 
the  moon— raust  be  capable  of  being  perceived  as  ivhat  it  is 
and  not  another  tiling.  This  gives  it  a  numerical  property. 
But  in  addition  to  this,  it  must  also  be  present  in  space  and 
in  time.  And  it  must  also  itself  e^chibit  spatial  and  temporal 
properties.  That  is  to  say,  it  must  be  extended,  and  it  must 
endure  for  a  measurable  period  of  time, 

6.   yiheyfell*s  Eclecticisa 

Vhevell  has  adapted  for  his  ots-r  use  the  ideas  of  a  great 
fltany  authors.  I  am  interested  in  the  eclectic  character  of 
his  position  to  the  extent  that  this  eclecticism  appears  within 
his  philosophy  of  science.  His  philosophy  of  science  has  un- 
doubtedly been  influenced  by  numerous  writers.  But  I  empha- 
size priaarily  his  indebtedness  to  two,  namely,  Plato  and  Kant, 
I  emphasize  these  two  because  they  are  the  atost  Influential 
in  determining  his  theory  and  aietatheory  of  knowledge,  I  see 
no  ytojy   good  reason  to  set  forth  here  what  I  thina:  are  all 
the  •♦Kantian"  and  "Platonic"  elements  in  his  philosophy  of 
science.  But  I  shall  point  out  soae  of  theas.  The  intent  of 
this  thesis,  vhere  IShewell  is  concerned,  is  to  set  forth  his 
position  systematically,  not  to  trace  it  to  its  historical 
origins.  But  it  is  in  aiy  owi  interests  to  point  out  that 
1!fhe»€ll*s  position  is  eclectic.  For  his  eclecticism  is  not 
entirely  successful.  And  since  it  is  not,  difficulties  arise 
in  setting  forth  his  position  systematically, 

Ifhewell  is  said,  by  laost  authors,  to  be  a  Kantian,  He 
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himself  denies  that  he  is  a  Kantian, ^^  But  it  is  evident  that 
Kant  had  a  profound  influence  upon  him.  V^hewell  acknovdedges 
that  he  has  borrowed  certain  ideas  from  Kant,  but  denies  that 
he  is  sisiply  restating  the  Kantian  position.  This  is.  In  ray 
view— and  aiy  view  here  is  supported  by  Ducasse^^— undeniably 
the  case. 

Not  only  does  V-hevell  acknowledge  an  indebtedness  to  Kant. 
He  also  says  that  he  has  been  influenced  by  Fichte,  Schelling, 
and  Hegel,  The  central  doctrine  in  his  philosophy  of  science 
is,  according  to  Iftheviell,  the  doctrine  of  the  fundamental  anti- 
thesis. This  is  the  doctrine  that  in  every  act  of  knowledge 
there  are  opposed  elements,  the  one  being  Ideal,  the  other 
perceptual.  And  he  relates  this  doctrine  to  the  doctrines  of 
"the  Germans*'  in  the  following  %ay.     From  Kant  he  accepted 
the  vie*  that  knovtledge  derives  its  form  and  character — i.e., 
its  universal  and  necessary  qualitS^— from  the  Ideal  elt-mcnt 
involved  in  every  act  of  kno^ledg^.  From  Fichte  he  derived 
the  view  that  all  knowledge  involves  a  development  of  the 
Ideal  conditions  of  knowledge,  and  that  these  conditions  ex- 
ist in  our  ovn  minds.  From  Schelling  he  derived  the  view 
that  although  Ideas  and  perceptions  can  be  distinguished  and 
separated  "in  our  philosophy,"  they  cannot  be  distinguished 
and  separated  "in  fact,"  "In  fact"  they  are  simply  different 
aspects  of  the  same  thing, 

I  take  it  that  Whewell  means  here  that  they  are  different 
aspects  of  objects.  Ideas  appear,  in  the  object,  as  the 
formal  properties  of  the  objects.  Sensations  appear,  in  the 
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object,  as  whatever  qualities  raay  be  given  to  cognition  via 
the  senses.  The  object,  for  example,  is  perceived  aa  exten- 
ded. But,  upon  reflection,  or  "in  lay  philosophy,"  I  can  dis- 
tinguish between  thfc  perceived  extension  of  the  object,  and 
extension  per  se.  The  perceived  extension  is  sensible.  It 
la,  for  example,  coloured.  The  Idee  of  extension  is  not 
coloured,  and  cannot  be  «enslbly  perceived.  Instead  it  has 
to  be  conceived.  In  my  philosophy  I  decide  that  the  reason 
nhy  the  object  is  perceived  as  extended  is  because  I  have 
united  certain  sensations  by  the  employaient  of  the  Idea  of 
extension.  But  in  the  object  the  perceived  extension,  and 
extension  per  se,  are  indistinguishable,  I  take  it  thst  this 
is  utiat  Miewell  means  vhen  he  says  that  "in  fact"  they  are 
indistinguishable.  «In  fact"  means  "in  the  object,"  I.e., 
"in  the  realm  of  fact."  Whether  or  not  this  la  also  Schelling*s 
view,  I  em  not  prepared  to  say.  But,  at  any  rate,  it  is 
Wae»6ll»s  opinion  that  frosn  Schelling  he  derived  the  view  that 
Ideas  and  perceptions  "in  fact"  are  but  different  aspects  of 
the  same  thing. 

From  Hegel  he  derived  the  vleis  that  "the  only  n&y   in 
which  we  can  approach  the  truth  is  by  gradually  and  successively, 
in  one  Instance  after  another  .  ,  .  /advancing/  from  the  per- 
ception to  the  idea}  from  the  fact  to  the  theory;  from  the  ap- 
prehension of  truths  as  actual  to  the  apprehension  of  them  as 
necessary.  "*^^ 

As   a  result  of  reflecting  upon  the  above  doctrines  Y-liewell 
formulated  his  doctrine  of  the  fundamental  antithesis.  He 
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also  arrived  at  the  conclusions  that  the  progress  from  fact 

to  theory  suggested  by  HegGl  constitutes  the  history  of 

science,  and  that  this  progress 

although  always  leading  us  nearer  to  that  central 
unity  of  which  both  the  idea  and  the  fact  are 
eraanfitions,  can  never  lesd  us  to  that  point,  nor 
to  any  measurable  proxioiity  to  it,  or  "ny  definite 
comprehension  of  its  place  and  nature,  2e 

These  Hegelian  doctrines — if  they  be  such— do  play  socae  role 
in  *hewell*s  philosophy  of  science.  But  it  is  primarily  to 
SLant  that  Whe%ell  is  indebted. 

The  other  major  source  of  inspiration  for  lShewell»s 
philosophy  of  science  is  Plato.  The  "Platonic"  element  ap- 
pears priaarily  In  the  form  of  the  doctrines  that  Ideas  are 
archetypes  which  exist  prior  to  human  experience,  and  that 
these  Ideas  have  an  eternal  existence  as  Ideas  in  the  Divine 
Mind.  (This  is,  I  should  think,  a  neoplatonic,  rather  than  a 
Platonic,  vle«).  The  universe  has  been  constructed  by  a  Cre- 
ator after  the  pattern  of  the  Ideas.  The  universe,  therefore, 
has,  from  the  point  of  view  of  its  observer,  a  pre-existent 
structure,  I»  by  the  employment  of  my  intellect,  do  not  give 
form  to  nature.  Instead  I  am  presented  with  a  universe  which 
Is  already  formed,  and  my   tasic  Is  to  discover  the  form  which 
God  has  given  it.  Such  a  view  as  this  Is  in  direct  opposi- 
tion to  the  vieif  put  forth  elsewhere  that  Nature  is  simply 
the  totality  of  objects  of  possible  experience,  and  that  I, 
by  the  employment  of  facts  of  my  ova   intellect,  give  to  the 
world  of  perceived  objects  thf-.t  order  which  I  subsequently 
discover  in  it,  I  give  it  this  order  (1)  by  imposing  upon  a 
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sensible  manifold,  such  Ideas  as  space,  time,  and  niunber,  and 
Conceptions  derived  from  these  Ideas,  and  (£)  by  consciously 
uniting  my   various  perceptions  by  means  of  the  above,  and  other 
appropriate.  Ideas  and  Conceptions  in  such  a  way  as  to  provide 
myself  vtith  the  laws  and  causes  of  phenomena. 

On  the  "Kantian"  view  man  is  an  observer  of  nature,  it  is 
true;  but  he  is,  primarily,  the  interpreter  of  nature.  On  the 
"Platonic"  view  he  is  an  observer  merely. 24 

7.   The  Belation  of  Eoistemology  to  Ontology 
^bewell's  episteruology  clearly  involves  an  ontology.  By 
an  ontology  in  Whemell»s  case,  I  aean,  in  part,  a  subscription 
to  at  least  one  substance.  And  by  "substance,"  I  ir^can,  to 
paraphrase  an  expression  of  Descartes',  something  which  could 
exist  if  nothing  else  existed.  One  thing  which,  for  %hewell, 
could  exist  if  nothing  else  existed  is  God,  Sometimes  "God" 
simply  denotes  a  First  Cause.  In  other  passages  "God"  denotes 
a  divine  Creator,  Something  vfhich  requires  only  the  existence 
of  God  in  order  to  exist  itself  is  mind,  \\hatever  mind  is,  it 
is  not  reducible  to  anything  else.  In  the  case  of  the  human 
Blind,  for  exaiaple,  the  mind  is  not  the  brain  and  nervous  sys- 
tem, Hor  is  it  the  activities  of  these.  It  is  the  locus  of 
certain  riispositional  powers— sagacity.  Invention,  genius,  in- 
sight, and  thfc  like.  It  is  not  the  sum  total  of  these  powers, 
although  that  it  possesses  these  powers  is  alaost  the  sum  total 
of  our  knowledge  of  it.  But  we  also  know,  on  the  basis  of  re- 
velation, certain  truths  concerning  mind.  And  it  is  incon- 
ceivable either  that  these  truths  apply  merely'  to  the  disposi- 
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tional  poirers,  or  to  the  brain  and  nervous  system.  (As  noted 
above,  for  "mind,"  we  may  substitute  "self,"  or  "I*") 

It  is,  I  think,  impossible  to  pin  dov^ti  Ifihewell's  view  of 
m&tter.  In  certain  passages  "matter «  seems  to  mean  simply  re- 
sistance. In  others  matter  is  somethinE  which  we  must  posit 
in  order  to  explain  the  possibility  of  resistance.  I^nd   "re- 
sistance" itself  has  two  Quite  different  meanings  for  him. 
Sometiiaes  it  means  something  vhich  I  perceive.  It  is  a 
"formed  sensation."  At  other  times  it  is  ©quated  with  the 
scientific  term  "inertia. •'^S 

I  think  on&  of  the  most  difficult  ststeaents  in  ^hevell 
to  elucidate  is  the  statesaent  that  the  nature  of  matter  is 
perfectly  knoi»n  to  us.  My  interpretation  of  this  passage  is 
that  the  nature  of  matter  is  perfectly  knoisn  to  us  because, 
(a)  matter  is  imoirn  as  a  cause  and,  (b)  it  is,  therefore 
either  a  Conception  or  an  Idea,  and  (£)  in  the  case  of  this 
particular  Conception  (or  Idea)  "we« — !.•£•»   the  physicists, 
and  especially  Kewton — have  exhaustively  stated  the  fundamen- 
tal axioms  pertaining  to  it.  But  while  we  may  know  ell  these 
things  about  matter,  V^Taeuell  is  generally  vague  as  to  what 
matter  "really  is,"  i.e..,  he  is  vague  concerning  its  ontolo- 
gical,  or  substantial  character.  He  does  not,  for  example, 
say  whether  or  not  matter  could  exist  if  nothing  else  existed. 

In  addition  to  God  and  mind  and,  possibly,  matter,  there 
are  a  number  of  entitles  which  have  some  of  the  characteris- 
tics, and  «hich  perform  some  of  the  functions,  traditionally 
ascribed  to  substances,  lihewell  calls  these  entitles  media. ^'^ 
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?*ether  they  be  said  to  have  that  kind  of  reality  supposedly 
possessed  by  substances— i»e.  "ontologlcal"  reality — is,  in 
the  first  place,  probably  taore  a  matter  of  taste  than  anything 
else.  And,  in  the  second  place,  is  probably  of  no  great  sig- 
nificance. But  the  episteaiological  significance  of  the  media 
as  media  is  very  great. 

There  are  two  icinds  of  media,  subjects  and  objects.  And 
they  perforaa  a  function  which,  froa  the  standpoint  of  episte- 
aology,  is  of  the  greatest  importance,  toovlc-dge,  for  fthewell, 
can  best  be  defined  as  the  relating  of  particulars — i.e.,  of 
things  #iich  can  be  perceived  as  discrete— by  means  of  media. 
Subjectively-  i.e. ,  from  the  standpoint  of  the  subject  become 
»elf-conscious— particulars  are  related  by  means  of  the  acti- 
vities of  the  subject.  Objectively,  they  are  related  in  the 
object.  From  the  standpoint  of  the  object— -i.e. ,  talcing  the 
object  in  and  of  itself— the  object  unites,  among  other  things. 
Ideas  and  sensations.  Also  the  laws  and  causes  of  phenomena, 
found  out  by  induction,  are  said  to  "apply  to"  objects.  The 
object,  then,  is  a  medium  in  which  the  laws  and  causes  are  ex- 
hibited. The  object,  for  example,  comes  to  be  known  as  »law 
abiding."  Or  it  comes  to  be  icnoim  as  the  effect  of  this  or 
that  cause. 

Media,  then*  are  among  the  aost  iinportant  grounds  of  the 
possibility  of  icnoviledge,  Re  define  knowledge  as  the  relating 
of  particulars.  And  we  ask.  How  is  this  possible?  The  answer 
to  this  question  is,  in  part.  Because  there  are  media. 

Another  "entity"  which  often  seeas  to  function  as  a  medluai. 
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Is  ioioTf-ledge  Itseir,  Though  subjects  and  objects  may  accom- 
plish the  relating  of  particulars,  one  might  still  ask.  How 
are  subjects  and  objects  related?  And  V^hewell's  answer,  sotae- 
tiaes,  is  that  these  are  related  v?ithin  knowledge,  especially 
«ithin  that  knowledge  which  he  calls  the  philosophy  of  science, 

8*   Whe%ell*s  Re&lisa  and  His  fmoloyaent  of 
thfc  Correspondence  Theory  of  Truth 

There  can  be  no  doubt  that  fthewell  is  an  eplstcaological 
realist.  In  his  case,  realism  involves  at  least  the  following 
cosamltaients,  (a)  Objects  and  subjects  are  real  in  that  their 
existence  is  icnown  through  icsmediete  perception.  Or,  to  borrow 
a  phrase  from  Kant,  their  existence  is  known  "upon  the  ImEedi- 
ate  witness  of  .  .  •  self-consciousness,"'-'''^  There  is,  in  other 
words,  no  need  to  resort  to  inference  to  establish  the  reality 
either  of  myself  or  of  "outer"  objects,   (b)  Abstract  or 
general  terms  include  among  their  denotata  Ideas  and  Concep- 
tions, Ideas  and  Conceptions  are  as  real  as  subjects  and  ob- 
jects. And  their  reality  is  capable  of  being  known  intuitivelJ^ 

However,  realism,  as  I  understand  it,  generally  allov^s 
for  the  possibility  of  complete  knowledge.  But  there  is,  in 
Vihewell,  an  element  of  scepticism  derivative  from  t»x)  sources, 
(a)  If  Ideas  are  held  to  be  the  Ideas  of  a  divine  Mind,  then 
we  cannot  hope  to  know  them  in  the  way  in  which  the  divine 
Mind  knows  them,   (b)  If  there  is,  as  thewell  sometimes  as- 
serts, an  Absolute,  we  cannot  know  it  in  and  of  itself,  We 
can  only  know  that  there  is  an  Absolute,  But  the  statements 
Vihich  we  call  "true"  will,  from  the  standpoint  of  the  Abso- 
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lute,  be  only  "pertly"  true. 

The  above  grounds  for  sctpticisai  notwithstanding,  we  can 
still  employ  &  correspondence  theory  of  truth,  A  statement 
will  be  said  to  be  true  ifhen  things  are  given  the  same  rela- 
tion in  the  statement  that  they  have  in  reality.  It  is  neces- 
sary to  add  the  proviso  that  the  "things"  so  related  may  fre- 
quently themselves  be  true  statements. 

This  is  not  a  completely  satisfactory  account  of  what 
Vfhewell  means  by  "true,"  He  does  give  essentially  thfo  above 
definition— "A  statesent  is  true  i^hen  things  arc  given  the 
same  relation  in  the  statement  that  they  have  in  reality" — 
except  that  'Khere  I  have  used  "things"  he  uses  "facts,"  I 
have  resorted  to  "things"  here  for  two  reasons,   (a)  I  have 
not,  as  yet,  introduced  ^hewell'e  term  "fact,"  "Fact"  is  a 
term  which  he  uses  to  denote  anything  v.hich  is  iinov.'n  to  be 
real,  or  any  statement  Vfhich  is  knoTn  to  be  true,   (b)  Since 
"fact"  can  denote  "that  which  is  icno\m  to  be  true,"  it  does 
not  seem  proper  to  include  it  in  a  definition  of  "true,"  For 
to  do  so  means  to  employ  in  the  definition  the  term  being  de- 
fined. However,  while  the  above  account  is  not  completely 
satisfactory,  it  will  do  for  the  aoment.  I  have  a  fuller  dis- 
cussion of  what  ^hewell  means  by  "true"  in  Chapters  lHand  IV 
belov. 

9«   The  Methods  of  Knowing 
There  are  ttiree  methods  of  knowing,  for  V^hewell — intui- 
tion, induction,  and  deduction.  A  major  portion  of  lay  thesis 
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is  devoted  to  these  methods,  I  am  particularly  interested  In 
the  grounds  of  the   possibility  of   employing  these  methods  to 
arrive  at  true  stateiaents.  It  is  loy  opinion  that  fhewell  ac- 
cepts uncritically  a  correspondence  theory  of  truth  and  also 
accepts  the  view  that  intuition,  induction,  and  deduction,  are 
all  capable  of  yielding  st&ttments  %hich  are  true  in  accor- 
dance with  the  definition  of  "true"  offered  in  the  preceding 
section.  My  view  is  that  he  begins  vith  "true"  statements 
and  then  works  his  nay  "doimwards"  in  order  to  discover  what 
makes  it  possible  for  the  above  methods  to  yield  true  state- 
ments. 

In  very  general  terms  it  is  Whewcll<s  realistic  assump- 
tions Thhlch  are  the  grounds  of  this  possibility.  These  as- 
sumptions are  broedly  that  there  exist  minds  (l)  74iich  possess 
numerous  dispositional  powers  and  (<)  Vfhich  are  the  loci  of 
the  Idees  and  Conceptions  that  give  to  experience  its  formal 
tiU&lities;  and  that  there  exist  objects  ishlch  are  perceived 
as  existing  in  space  and  time.  Objects  are  also  perceived  es 
having  numerical  properties — ^i.e,,  every  "thing"  has  the  pro- 
perty of  being  "one,"  Objects  are  perceived  es  existing  in- 
dependently of  the  perceiver.  And  since  each  object  is  per- 
ceived as  "one,"  objects  are,  to  th&t  extent,  perceived  as 
existing  independently  of  each  other.  Given  the  above  assump- 
tions it  is  then  possible  to  shov^  that  the  mind  can   Know  soae 
things  intuitively,  and  others  by  relating  then,  either  via 
deduction  or  Induction, 
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10.  Thfc  Philosophy  of  Science 

The  philosopijy  of  science  has  tvo  major  functions,  to 
describe  science,  &na  to  justify  it. 

For  the  most  part  the  description  of  science  can  be  left 
to  the  scientist.  But  the  philosopher  can  maise  some  contri- 
butions here.  He  can,  for  example,  prepare  a  history  of 
science.  But  this  must  be  a  ^philosophical"  history,  i.£. , 
e  history  »et  forth  in  terms  familiar  to  the  philosopher,  but 
not  to  the  historian.  For  Tfiliewell,  the  history  of  the  induc- 
tive sciences,  for  exaiaple,  is  a  history  of  the  employment  of 
Ideas.  Now,  Ideas  do  not  occur  in  chronological  order  like 
the  events— -e,^,,  the  discovery  oi  the  laws  of  motion— which 
the  aere  historian  might  record.  Ideas  ere  present,  ijapli- 
citly,  from  the  outset.  And  they  are  related  to  science  in 
tu'O  i^ays  since  science  "unfolds"  the  Ideas,  making  them  more 
intelligible,  and  it  also  relates  phenoiaena  in  terms  of  Ideas, 
A  philosophical  history  of  the  inductive  sciences, then,  traces 
the  unfolding,  over  a  period  of  tiae,  of  the  Ideas,  and  the 
relating  of  phenomena  in  terms  of  Ideas.  Another  project 
vhich  is  of  some  interest  to  Ifehewell,  as  a  philosopher  ex- 
pounding science,  is  to  classify  the  sciences, 

-  The  second  task  of  the  philosophy  of  science— the  justi- 
fication of  science— belongs  to  philosophy  alone,  For  Whewell, 
the  aajor  challenge  is  to  relate  subjects  and  objects  i*iiich 
are  given  to  perception  as  discrete.  This  relating  is  not, 
as  Comte  thought,  simply  a  matter  of  discerning  phenomenally 
given  relations  among  phenomena.  It  is  instead,  a  matter  of 
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justifying  a  principle  vrhich  the  scientist  merely  employs 
without  having  a  "philosophical*'  justiTication  for  its  em- 
ployaent.  The   principle  is  that  objects  (and  subjects)  which 
are  perceived  as  discrete  can  bo  related.  Whewell's  position 
is  that  the  principle  is  justified  when  we  show  that  in  order 
to  be  perceived  at  all,  the  objects  of  perception  gust  be  per- 
ceived as  related.  He  also  holds  that  the  relations  which 
the  objects  of  perception  are  "ciscovered"  to  have _, originate 
in  the  fects  of  the  knon.ing  subject.  Since  the  mind  can  be 
awKrt?  of  its  own  acts,  science,  \fjhich  is  the  result  of  those 
acts,  is  shown  to  be  possible.  The  arguiaent  ultimately  re- 
duces to  &  tautology*  perceived  objects  are  always  known  ob- 
jects. And  the  saae  acts  of  the  mind  produce  both  the  ob- 
ject as  perceived,  and  the  object  as  known.  For  the  "object 
as  perceived"  and  "the  object  as  known"  are  seen,  as  a  result 
of  philosophical  inquiry,  to  be  synonymous  expressions.  And 
since  every   act  of  the  aind  involves  at  least  one  of  intui- 
tion, induction,  or  deduction,  these  three  are  seen  to  be  the 
aethods  of  knowing,  i.e.,  are  seen  to  be  the  methods  which 
yield  true  stattments. 
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CHAPTER  III 

IBh   DATA  OF  iCKOtiLEDGi.  ACCORDING  TO  'rHE^LLL 

A«  The  Data  of  Intuition 

1#   The  Data  of  Intuition  Elstiiigulshed  from 

Iigtuition  and  from  the'p'esults  of  Intuition 

To  state  whet  the  data  of  Intuition  are,  for  Whe^ell, 
or  for  that  matter,  to  state  %hst  they  are  for  anyone,  is 
made  difficult  by  the  fact  that  It  is  not  easy  to  distinguish 
rigorously  the  Intuitive  act,  the  results  of  Intuition,  and 
thfe  data  of  Intuition.  At  first  vieif  there  seems  to  be  but 
a  singlfe-  entity  here.  Can  ue,  for  example,  say  that  vie   in- 
tuit colours?  Is  it  not,  rather,  the  case  that  colours  sim- 
ply are  intuitions?  The  datum  (the  greenness,  for  example), 
the  intuitive  act  tthe  intuition  of  greenness),  and  the  re- 
sults of  the  act  (tht  fact  that  one  is  intuiting  greenness), 
seem  to  be  sisply  the  same  thing  seen  from  three  different 
points  of  viev.  I  think,  however,  that  vrhile  the  datum,  the 
intuitive  act,  and  the  results  of  the  intuition  may  be  one 
and  the  same  experientlally— or,  as  Wheuell  would  say,  «in 
fact"— nevertheless  we  can  distinguish  them  for  purposes  of 
analysis  and  exposition. 

S»   Intuition  Versus  an  Intuitiort 
The  first  thing  %hich  needs  to  be  done  where  ?^lieviell*s 
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use  of  "intuition"  is  concerned  is  to  distinguish  betwc-en 
intuition  and  an  intuition.  By  intuition  is  meant  a  power 
of  the  perceiving  niind.  By  an  intuition  is  meant  anything 
which  is  icnoi«:n  intuitively, 

Whewell  stipulates,  in  one  passage,  that  intuition  is 
only  a  poorer  of  the  rainu  to  discern  that  a  perceived  object 
is  both  one,  and  raany,^®  He  also  speaks  of  a  power  of  the 
mind  which  he  calls  "the  sight  which  produces  knowledge**! 

As  the  poet  says: 

It  is  the  jaind  the.t  seesi  the  outward  eyes 
Present  the  object,  but  the  iaind  descries. 

And  this  is  true  of  the  sight  T/hich  produces  knoisledge,^® 
"Sight,"  here,  is  a  povser  of  the  mind  to  perceive  inmediat&ly. 
And  since  objects  are  perceived  iiiuiafccliately  as  one  (mil   many, 
or  else  are  not  so  perceived  at  all,  intuition  appears  to  ae 
to  be  a  particular  instance  of  the  sight  «hich  produces  know- 
ledge. 

For  VvheiFell  there  ere  laany  kinds  of  icnowledge  which  ere 
known  iauaedietely.  And  it  seems  hard  to  justify  singling  out 
one  of  them— the  knowledge  that  an  object  is  both  one  and 
mary— and  ascribe  this  knowledge  to  a  particular,  nsaied,  dis- 
positional power  when  other  siailar  kinds  of  knowledge  are 
not  ascribed  to  particular  powers  but  to  a  "general"  power— 
the  sight  which  produces  knowledge.  The  point  which  Whewell 
is  making  is  that  there  are  some  things  which  are  either 
known  iBuued lately,  or  not  at  all.  As  exaioples  of  such  know- 
ledge I  shall  cite  (a,)  the  knowledge  that  a  perceived  object 
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is  both  one  anc:  :mny',  (b)  the  icnov/ledge  that  something  '^hich 
I  perceive  is  perceived  as  an  object;  (c)  the  knowledge  that 
some  object  «hich  I  perceive  is  red.  in  colour;  (d)  the  know- 
ledge that  &  given  conclusion  folloiis  from  ce-rt&in  preiaisesj 

(e)  the  knowledge  that  the  orbit  of  Mars  is  an  ellipsei  and 

(f)  the  knowledgt  that  certain  axioms^  exhaustively  describe 
the  Idea  of  cause.  In  all  of  these  cases  knowledge  is,  ac- 
cording to  Vthewell,  given  immediately,  or  it  is  not  given  at 
all.  If  we  relate  these  six  items  to  a  power  of  the  alnd, 
the  same  power  is  appealed  to  in  each  case,  it  seems  to  me. 

I  think,  then,  that  what  Jewell  calls  "intuition"  is  but  a 
special  instance  of  "the  sight  vihich  produces  icnowlodge," 

For  this  reason  I  cannot  see  that  it  is  nectssary  to 
make  the  distinction  between  theia  ?.'hlch  he  makes,  I,  there- 
fore, propose  to  extend  the  term  "intuition"  to  Include  "tbe 
sight  -fthlch  produces  knowledge,"  I  am  of  the  opinion  that 
this  in  no  way  falsifies  Vkhewell's  account.  And  it  does  sim- 
plify it.  Instead  of  two  expressions — "intuition"  and  "the 
sight  v^hich  produces  knowledge" — T'e  may  substitute  the  single 
terra  "intuition,"  Adaittedly,  since  intuition  is  an  instance 
of  the  sight  which  produces  kno?;ledge,  and  not  vice  versa,  it 
might  be  better  to  drop  the  term  "intuition"  and  retain  the 
expression  "the  sight  nihich  produces  knowledge,"  But  I  pro- 
pose to  drop  the  latter  and  retain  the  fortner  since  "intui- 
tion" is  a  less  cumbersome,  and  a  less  metaphorical,  expres- 
sion, 

I  have  a  further  reason  for  isishing  to  mean  by  "intui- 
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tion"  in  Viliewell's  case  more  than  his  stipulative  definition 
of  the  term  allovs.   "Intuition"  is  the  name  vhich  many  philo- 
sophers give  to  a  sight  vihich  produces  knowledge  if  we  mean 
by  "sight"  in  this  case  a  power  which  gives  us  immediate  know- 
ledge. Mill,  for  example,  uses  "intuition"  in  this  %ay: 

Truths  are  known  to  us  in  two  ways:  some  are  known 
directly,  and  of  themselves;  some  through  the  medium 
of  other  truths.   The  former  are  the  subject  of  Intui- 
tion. 21 

One  of  my  intentions  is  to  compare  the  philosophies  of  Mill 
and  VVhewell,  A  very  important  item  which  they  have  in  coiamon 
is  their  agreement  that,  as  Mill  says  above,  some  truths  are 
known  directly.  Since  Mill  uses,  in  this  context,  the  term 
"intuition"  one  can  speak  of  intuitive  truths  in  his  case. 
But,  in  Whewell's  case,  if  one  is  to  employ  the  terminology 
which  he  provides,  one  has  occasionally  to  speak  at  one  and 
the  same  time  of  "intuitive  truths"  and  of  truths  which  are 
the  result  of  the  sight  which  produces  knowledge.   Since  "the 
sight  which  produces  knowledge"  in  ?Jhe?.ell  is  equivalent  to 
"intuition"  in  Mill  to  the  extent  that  each  expression  de- 
signates our  ability  to  know  some  things  directly,  I  propose 
to  substitute  Mill's  term  for  liHiewell's.   The  major  advantages 
to  be  gained  by  this  are  mechanical.  But  they  are,  neverthe- 
less, considerable.  For  example,  as  a  result  of  this  substi- 
tution, I  can  set  up  such  parallel  sections  as  "The  Data  of 
Intuition  According  to  Mill,"  and  "The  Data  of  Intuition  Ac- 
cording to  iShewell."  Without  the  substitution  of  terms  sug- 
gested above,  I  should  have  to  compare  the  data  of  intuition. 


71 

in  Mill's  case,  T/ith  the  data  of  Intuition  and  the  data  of 
the  sight  Tihich  produces  Icnoi^ledfee,  in  V,hevell»s  case.  This 
could  be  done.  But  it  rould  be  awicv.ard.  And  since  there  is 
no  misrepresentetion  involved  in  substituting  "intuition"  for 
l?;hewell»s  tvio  expressions  "intuition"  £inc  "the  sight  v.hich 
produces  icnovtledge"  I  propose  to  do  this.  The  only  difficulty, 
thfeorfctically,  which  raight  arise  %ould  originate  in  the  fact 
that  what  ViheY-ell  means  by  "intuition"  ac  ho  has  stipulatively 
defined  it,  becomes  &n  instance  of,  but  is  not  equivalent  to, 
since  it  is  less  extensive  than,  *h&t  I  shell  mean  by  "intui- 
tion" in  his  case.  But  I  think  thc.t  in  practise,  no  diffi- 
culties will  arise  from  employing  "intuition"  in  the  manner 
in  which  I  propose  to  eiapioy  it. 

By  "an  intuition"  is  meant  anything  which  is  known  in- 
tuitively. Intuitions  differ  from  other  items  of  toowledge 
in  that  intuitions  stand  in  en  immediate  relation  to  the  sub- 
ject, i^hereas  other  items  stand  in  a  mediate  relation  to  the 
subject,  Por  example,  that  say   desk  has  spatial  properties  is 
an  intuition  for  me.  The  dei'initive  character  of  an  intuition 
is  the  impossibility  of  denying  its  "truth, »  By  this  is  meant 
that  one  can  jsnow  at  once  that  certain  statements  are  true. 
For  example,  I  know  intuitively  that  isy   desk  has  spatial  pro- 
perties. In  this  "way  it  is  possible  to  distinguish  intuitions 
frora  truths  which  have  to  be  established  either  inductively 
or  deductively.  There  oay  be  some  virtue  in  distinguishing 
intuitions  from  intuitive  truths.  But  if  there  is,  ?*hewell 
does  not  make  the  distinction. 
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2»   The  D&ta  of  Intuition 
Tfthewell's  snalysis  does  not  lend  itself  very  easily  to 
the  project  I  have  In  mind  at  the  moment,  namely,  to  discover 
the  data  of  intuition.  He  cloefe  not  distinguish  sharply  enough 
among  that  Vihich  is  intuited,  the  intuitive  act,  and  the  re- 
sults of  the  intuitive  act,  3y  the  data  of  intuition  I  intend 
to  signify  only  that  T.hich  is  intuited,  thereby  separating  it 
from  the  activity  of  intuiting  it,  and  from  the  results  of  in- 
tuiting lt»  Keverthel&ss,  one  can  aeanlngfully  say  that,  for 
Ifhewell,  all  possible  intuitions  may  be  said  to  be  the  data  of 
intuition.  They  are  data  in  three  senses  at  least*  {&)     They 
are  qua  truths,  objective  to  the  observer.  The  observer  can- 
not create  thera.  Instead  they  are  "there"  to  be  I<noim.   (b) 
They  are  "presented  to"  a  pover,  vhicb  I  have  called  "Intui- 
tion" and  which  Whewell  calls  "the  sight  Vihich  produces  know- 
ledge," And  ic)    they  are  amenable  to  induction, 

4«   Intuitions  Always  Cognitive 
For  V-hewell,  intuitions  are  always  cognitive.  And  if  we 
say  that  intuitions  are  the  data  of  intuition.  It  is  neces- 
sary to  stress  that  the  data  of  intuition  must  always  have 
the  quality  of  being  able  to  be  present  to  cognition.  The 
quality  essential  to  this  end,  then,  is  that  true  statements 
kno^n  immediately  to  be  true,  can  be  asserted  of  intuitions. 
My  perception  of  the  desk,  for  example,  is  an  intuition,  be- 
cause X  can  assert  true  statements,  known  immeciately  to  be 
true,  about  the  desk.  For  example,  1  csn  say  that  the  desk 
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b&s  spatial  properties.  Similarly,  the  axiom  "If  equals  be 
added  to  equals  the  results  are  equal,  f<  can  be  an  intuition. 
for  I  can  make  a  true  statement  about  this  axiom,  a  statewe-nt 
which  I  know  immediately  to  be  true.  I  can  say,  for  example, 
"The  axiom,  *Ii  equals  be  added  to  equals  the  results  are 
equal'  is  true," 

In  order  to  get  at  a  further  property  possessed  by  some 
intuitions,  it  is  necessary  to  distinguish  between  the  form 
end  the  content  of  the  intuition,  ill  we  can  assert  of  the 
content  is  that  it  is  perceived  as  actual,   "The  desk  is 
brov.Ti, "  is  £  true  statement  about  an  intuitively  perceived 
object.  But  it  relates  only  to  the  content  of  the  intuition. 
All  it  asserts  is  that  the  desk  is  undeniably  perceived  as 
brov-'n.   "The  desic  has  spatial  properties"  is  ■-.  true  statement 
about  the  sasic  intuition.  It  relates  to  the  form  of  the  in- 
tuition. But  where,  in  the  case  of  the  brownness,  all  I 
could  assert  vas  that  it  v^aa  undeniably  perceived  as  actual, 
in  the  case  of  the  spatial  properties,  I  can  assert  that  they 
are  perceived  as  universal  and  necessary. 

Since  science  is  more  interested  in  tht  universal  and 
necessary,  than  in  the  merely  actual,  it  is  more  interested 
in  the  form  of  intuitions  than  in  their  content.  The  scien- 
tist does  not  ignore  the  content.  In  fact,  it  is,  in  large 
measure,  the  content  which  he  hopes  to  knoT-,  But  he  hopes  to 
kno»  it  as  universal  and  necessary,  v,here£S  in  the  form  in 
which  it  comes  to  him,  it  is  merely  particular  and  contingent. 
By  simply  dealing  vith  the  content  itself,  he  cannot  eliminate 
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Its  particularity  and  contingency.  Experience  vx&y,   at  any 
time,  contradict  <my   merely  empirical  law.  But  "ise«  can  es- 
tablish, at  the  level  of  metatheory,  that  the  content  of  ex- 
perience always  exhibits  some  form.  We  can  also  establish, 
at  the  same  level,  th&t  the  forms   are  universal  and  necessary. 
If  they  vere  not,  experience  v.ould  not  be  experience  but  would 
be  a  meaningless  succession  of  conscious  states.  Vve  can  also 
establish,  at  the  level  of  metatheory,  that  the  perceiving 
subject  is  the  origin  of  these  forms.  They  are  not,  there- 
fore, aerely  particular  bnd   contingent  experiences.  They  are 
instead,  the  very  conditions  of  experience.   To  present 
these  conditions  to  Intuition  is  one  of  the  primary  goals  of 
knoviledge-seeking  activities.  It  is  ^hewell»s  belief  that 
these  conditions  are  possible  intuitions  and,  therefore,  data 
of  Intuition,  But  to  actualize  them  as  intuitiois  may  take  a 
very  long  time.  This  is  ?hat  explains  a  number  of  passages 
in  Y*hc*ell  Vihich  are,  at  first  sight,  aiost  curious,  as  vrhen 
he  speaks  of  "progressive  intuitions.*'  He  saj's,  for  example, 
that  it  took  the  human  race  centuries  to  achieve  the  intui- 
tions vfhich  liewton  set  forth  as  the  lairs  of  motion.  And  then 
it  vsas,  at  first,  only  Rewton  ^ho  succeeded  in  perceiving 
these  truths  intuitively.  But,  "theoretically,"  anyone  with 
sufficient  intelligence  and  training  can  have  the  same  intui- 
tions that  Nev.ton  had. 

The  data  of  intuition,  for  fheiiell,  then,  are  all  possi- 
ble intuitions.  The  simplest  intuitions,  which  aliinost  anyone 
may  have,  are  those  possessing  the  forms  of  space  or  time  or 
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nuiaber.  But  some  intuitions  are  very  complex.  Ana  others  are 
very  rare. 

finally,  there  are,  for  ?/hewell,  no  non-cognitive  intui- 
tions. In  the  early  pages  of  his  Philosophy  of  th&  Inductive 
Sciences  he  asserts  that  the  views  set  forth  in  this  work  are 
in  opposition  to  the  "ultra-Lockian  school,"  V^he'rell  means 
by  this,  primarily,  that  he  is  rejecting  the  view  uhich  holes 
that  the  prlaiary  data  ere  non-cognitive  sensations,  T?hich  sub- 
sequently become  transformed  into  cognitive  perceptions.  Per- 
ceptions, he  assures  us,  are  not  transforraed,  but  informed, 
sensations.  That  is  to  say,  perceptions  are  sensations  vhich 
have  been  given  form.  We  do  not  perceive  sensations.  Sensa- 
tions are  knowi  only  to  philosophers  and  physiologists.  In- 
stead, ise  perceive  perceptions.  Perceptions  are  intuitions 
and  are,  therefore,  part  of  the  data  of  intuition.  And  while, 
temporally  speaking,  perceptions  may  be  our  earliest  intui- 
tions, they  do  not,  for  this  reason,  have  any  special  signi- 
ficance for  knoviledge.  From  the  standpoint  of  knov.ltdge,  on 
its  formal  side,  the  most  important  Intuitions  are  those  T-hich 
can  function  as  aa-ioms,  cefinitions,  rules,  I&ins,  and  causes. 
And  these  tire  generally  the  last  arrived  at,  temporally  speak- 
ing. 

B»   The  I^&ta,of  Induction 

1,   Tyo  i^inds  of  Data  for  Xi^dyction 
The  data  of  knov.ledge  for  Vthewell  must  ali^ays  be  twofold, 
because  of  the  rundaiaental  antithesis  v.hich  he  discovers  in 
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every  knoivleclge  situation.  For  example,  where  our  knof-ledge 
of  space  is  concerned,  both  the  Idea  of  space,  end  the  Con- 
ceptions to  vhlch  it  gives  rise,  as  -well  as  our  empirical  ob- 
servations of  objects  possessing  spatial  properties,  would 
qualify  as  relevant  data, 

£•   Facts 
The  term  vhich  Tshewell  uses  most  frequently  to  n&me  the 
data  of  induction  is  the  tens  "facts, «  "Facts"  can  denote  the 
objects  of  perception,  and  it  can  denote  true  statements  about 
objects,  A  tree  is  a  fact,  ilnd  the  statement,  "Oaks  are 
trees"  Is  a  fact.  But  concerning  the  status  of  Ideas  and 
Conceptions  ss  facts,  IRhewell's  position  is  not  clear.  Cer- 
tainly any  true  statements  about  Ideas  and  Conceptions  are 
facts.  And  he  sometiaies  speai£s  as  If  any  statement  ivhich 
"really  is«  true,  is  a  fact,  ishether  it  be  knoyn  that  it  is 
true  or  not.  But  he  cannot  hold  this  viev  and  at  the  sa;3e 
tirae  maintain  his  distinction  between  Fact  and  Theory.  One 
characteristic  of  a  theory  is  that  it  may  be  true.  And  some 
theories  are  true,  Hot;   what  distinguishes  theories  which  are 
true  from  facts  is  that  true  theories  are  not  )£novn   to  be  true 
in  the  saae  manner  in  "which  facts  are  Knoi^n  to  be  facts. 
Facts  are  kno*n  to  be  facts  iiamediately,  whereas  theories, 
even  if  true,  have  to  be  proven.  Once  their  truth  becomes 
"self-evident"  they  cease  to  be  theories  and  become  facts. 
Since  knov.i^dge  is  constantly  changing  or  progressing  *e  can- 
not state  absolutely  what  part  of  icnowledge  is  theory  and 
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what  part  is  fact,  What  is  theory  at  one  time  is  fact  at  an- 
other. 

Having  noted,  then,  that  theories  may  subsequently  become 
facts,  thereby  becoming  amenable  to  successful  induction,  ?.e 
0ay  aay  that  for  Whewell  induction  consists  in  the  colligation 
of  facts,  and  that  facts  are  the  data  of  such  colligation, ^^ 

There  is  for  l^hewell  the  philosopher,  as  opposed  to 
fthewell  the  scientist,  nothing  which  is  merely  a  datum  which 
precedes  some  theory  for  which  it  is  a  datum.  At  least,  this 
Is  bis  usual  approach.  Occasionally  he  does  refer  to  a  given, 
unorganized,  sense  manifold  which,  temporally  speaking,  comes 
first.  For  example,  in  the  following  passage,  the  vord  "be- 
fore" as  it  is  used  in  thfc  second  sentence,  sug^-ests  that 
sensations  occur,  then  an  act  of  the  mind  unites  the  sensa- 
tions, and  finally  we  perceive  the  object, 

fie   have  thus  before  us  one  tree}  but  this  unity  is 
given  by  the  mind  itself,  We  see  the  green  and 
the  bro%n,  but  vie   must  m&^e  the  tree  before  ve   can 
see  ii.So 

But  usually  it  is  impossible  to  discover  vtiich  comes 
first,  temporally  speaking,  the  object  or  the  sensible  repre- 
sentations of  it.  And  the  most  accurate  interpretation  of 
fhewell  seems  to  be  to  say  that  regardless  of  which  comes 
first  temporally  speaicing,  that  which  comes  first,  as  far  as 
theory  of  knowledge  is  concerned.  Is  the  object  as  it  is 
known,  or  perceived.  ?Shcwell  gives  a  more  adequate  account 
of  the  form  of  joiov-ledge  than  of  its  content,  except  to  the 
extent  that  he  considers  that  the  forms  of  perception  deter- 
mine the  content  of  perception. 
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3.   Acts  of  Intuition  and  the  Lata  of  Induction 
Vihevrell  laaxces  it  reasonably  clear  that  what  is  given  in 
perception  is,  in  large  measure,  detei'iained  by  acts  of  judg- 
ment on  the  part  of  the  interpreter!  "Man  is  the  interpreter 
of  nature,  not  the  spectator  merely ,"'^4  jjq^^  ^f  what  is  given 
in  perception  is  deteraiined  by  the  acts  of  judgment  of  the 
subject,  is  it  correct  to  state,  ss  I  have  done  above,  that 
our  iaiowledge  properly  begins  with  the  object?  Does  it  not, 
rather,  begin  with  acts  of  the  subject?  5dy  answer  here  is 
that  whatever  may  be  the  nature  of  the  priority  \vhich  exists 
between  the  object  and  the  acts  of  jude'cent,  it  is  not  ex~ 
pressed  by  Vvhetiell  as  2  temporal  priority.  V;heTfell*s  method 
Is  not  some  variant  of  Locice*s  "historical,  plain,  method," 
It  is  undeniable  that  V^hewell  recognizes  that  temporal  con- 
siderations laust  enter  into  our  account  of  knowledge.  In 
fact,  he  refers  to  both  of  his  major  vorks— the  History  of 
the  Inductive  Sciences  and  the  Philosophy  of  the  Inductive 
Sciences—as  being  historic&l  in  their  approach.*"^  But  to 
get  at  the  act  of  judgment  which  constitutes  a  colligation 
he  seeixis  to  regard  as  iicpossible,  tnd  refers  to  it  as  a  mys- 
tery. 

The  process  of  induction  includes  a  mysterious  step, 
by  *hich  we  pass  from  particulers  to  generals,  of 
v.'iiich  step  the  reason  always  seezns  to  be  Insde^u&tely 
rendered  by  any  words  which  we  can  use;  and  this  step 
to  most  minds  is  not  demonstrative,  as  to  few  is  it 
given  to  perform  it  on  a  great  scale, ^6 

I  cannot,  for  example,  recall  that  inference  which  is  the 

ground  of  my  perception  of  distance,^'''  And,  since  I  cannot 
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recall  it,  it  cannot  be  datua,  Viov   can  I  use  as  a  datum  my 
ability  to  recognize  kinds  of  things,  even  though  I  aay  be 
well  aware  that  "re  nuat  thinlc  of  things  as  of  different  Kinds, 
in  order  that  ve  may  kno??  anything  ebout  natural  objects, "'6 
The  kinds  will  be  data,  but  the  sets  vhich  yield  them  to  ray 
consciousness  vill  not. 

What  kinds  of  things  there  in  fact  ere,  ^^e  discover 
through  empirical  observatior.  But  that  vhich  links  together 
awabers  of  one  kind  nithin  our  knovtledge  is  an  idea  supplied 
by  ourselves,  not  a  datum  apart  from  the  objects  as  linked 
together.  For  example,  where  those  acts  of  Judgment  which 
yield  the  Kev.tonian  theories  are  concerned,  I,  perhaps,  have 
never  performed  the  acts  at  all,  Pnd   the  acts  of  judgment 
which  supplied  these  concepts  in  Nekton's  case  defy  analysis. 
It  would,  therefore,  be  absurd  to  take  such  acts  ec  the  data 
of  physics.  Instead  we  take  objects  as  our  data. 

4.   The  Xncanstan^y  of  the  Data 
Ihewell's  major  interest  in  objects  is  not.  What  objects, 
or  kinds  of  objects,  are  there?  but  rather,  Vhy  are  objects 
as  they  are?  And  his  answer  is,  basically,  that  objects  are 
as  they  are  because,  in  the  first  place,  they  contain  an  ir- 
rational element— sensible  intuitions.  And,  in  the  second 
place,  objects  are  as  they  are  because,  in  order  to  be,  they 
must  be  thought J 

This  Antithesis,  as  •'■  have  .  •  •  remarked,  is  stated  in 
various  *ays  .  •  «  •  I  have  further  remarked  that  the 
elements  thus  spoken  of,  though  opposed,  are  insepara- 
ble, V;e  cannot  have  the  one  without  the  other.  *'e 
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cannot  have  thoughts  vithout  thinking  of  Things;  "ne 
cannot  have  things  before  us  v.lthout  thinKing  of 
them.  2-9 

As  our  perspective  shifts  during  our  discussion  of  icnowledge, 

so  the  objects  we  are  dealing  with  may  undergo  change.  In 

one  context  the  data  will  be  objects  like  Mars  and  the  sxm. 

In  another  the  data  %ill  consist  of  theories  about  these 

bodies. 40 

It  is  also  necessary  to  reinember  that  the  perceiver  is 
never  merely  passive.  That  the  perceiver  is  to  sone  extent 
passive,  1«he%ell  ackno^ledgesj  and  it  is  possible  that  in 
this  sense  something  coainon  is  given  to  all  observers.  For 
example,  according  to  the  science  of  physiology  v-hen  I  look 
at  B  tree,  an  inverted  iacge  of  the  tree  appears  upon  my  re- 
tina. But  this  inverted  iaiage  does  not  appear  -within  my   con- 
sciousness. It  does  not,  therefore,  constitute  a  constant, 
or  coumoUf   datum  to  %hich  all  observers  might  refer,  I  am 
conscious  by  me&ns  of  it,  but  am  not  conscious  of  it,  I  see 
a  tree  100  feet  high,  not  an  inverted  image  of  a  tree  a  frac- 
tion of  an  inch  high: 

'  An  inverted  image  of  the  objects  -which  are  looked  at 
is  forzaed  upon  the  retina.  ,  .  .  But  we  carjiot  vith 
propriety  say  that  *e  perceive,  or  that  our  mind  per- 
ceives, this  Inage;  for  T.e  are  not  conscioui;-  ol  it, 
and  none  but  anatoiaists  are  aware  of  its  existence. *!• 

In  this  sense,  then,  all  the  data  empirically  given  to  per- 
ception have  to  be  presumed  to  be  constructed,  not  literally 
"given,"  The  perceived  object  is  an  inference  from  sensation. 
And  since  the  inferences  are  drnvn  by  "interpreters  of  na- 
ture" who  range  from  simple  savages  to  Nev^tons,  they  vrlll 


81 
vary  accordingly. 

5»   Berisatione 

TS/e  scarcely  ever  owell  upon  our  stnsatlonsj  our 
thoup;hts  are  eifiployod  irion  ob,jccts;  v«c  regard  the 
impressions  upon  our  nerves,  not  for  what  they  are, 
but  for  what  tiiey  tfill  \is  .  ,  .  ,  Sensations  are 
the  rudfc  Matter  of  our  perceptions;  ami  Eire  nothing 
except  so  far  as  they  have  Fona  given  them  by  Ideas, "^^ 

One  point  which  V-'hewell  is  emphasizing  here  is  a  mistake 
which  he  feels  hes  been  made  by  those  British  empiricists  who 
held  ideas  to  be  simply  the  continuing  effect  of  raore  primi- 
tive perceptual  ei-periences,  sensations.  yiheThell*s  position 
is  that  sensations  per  se  do  not  enter  into  conscio\isness 
and,  therefore,  are  not  perceptual  experiences  at  ell.  Sen- 
sations do  not  have  some  proper  form  of  their  own  which  is 
converted  into  some   other  fona.  Sensations  themselves  have 
no  form.  Instead  they  are  the  "matter"  of  perception  and  are 
given  form  by  some  act  of  the  mind.  Sensations  are  something 
vhich  vre  arrive  at  by  analysl  s;  they  are  not  given  directly 
in  experience.  And  they  are  of  interest  to  the  philosopher, 
but  not  to  the  inductive  scientist  (unless  he  happens  to  be  a 
physiologist.)  for  the  scientist  induction  begins  vsith  per- 
ceptions of  objects.  He  is  not  interested  in,  and  has  no  need 
for,  the  philosophical  entity  called  a  sensation.  The  sciences 
of  optics,  acoustics,  and  themiotics,  for  example,  are  inde- 
pendent of  any  anatomictl  analysis  of  the  corporeal  conditions 

42 
of  vision,  or  hearing,  or  feeling  warm, 

6*       !y|5&  Cognitj.ve  Cjual:ilty  of  the  Data  of  Induction 
The  term  "data,*^  for  many  people,   has  the   connotation  of 
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that  i!hich  precedes  knowledge.     But  this  is  not  ^hewell's  posi- 
tion.    At  vhatevcr  level  one  might  attempt  Induction,   one  v/ould 
have  a   bcno"wledge  of  the  data.     That  is  to   say,    the  data  ^?ould 
alvays  be  jaeanlngful  eleiatnts  vithin  a  conceptual  scheae.   Even 
primitive  man,   we  r.ust  hold,  did  not  cone  upon  "pure  data," 
"raw  data,"   "orute  facts."     To  be  icnown  is  to  be  related.  And 
for  Iheweli  there   is  nothing  vhich  is  given  to   consciousness 
as  absolutely  unrelated.     Possibly  to  primitive  aan  iJ&rs  may 
simply  have  beer,  "thl?  blob,"     But,   ever?   so,   it  v.ould  be  given 
as  "this  olob"  and  as  not  "that  blob."     It  "v?ould  be  given  in 
spacb  and   L'me.     It  would  stand  in  ceit&in  reletions  to  the 
observer,     xir.l  so  on.     To  separate  liars  from  v.iat  is  lanor^n 
about  it  Is  impossible,  both  to  the  pri.iitive  savage  and  to 
the  ffiost  sophisticated  astrororuer.     Or.'^*s  knowledge  of  Mars 
may  change,     but   M   it  is  possible  to  ^ake  Mars  as  s   datum, 
then  one  l.r.ows  «hyt  it  is  that  the  datum  is  for  him .     It  is 
correct  to  say  that  dft.ta  are  *hat  precede  induction.     But  it 
is  not  correct  to  say  that  data   src  vrat  pr-ac  dc  .cnoitledgc. 

Alu^ough  the  objects  of  Eerse«-i,e,    the  facts  of  experi- 
encV— contain  an  irrational  elecent,    they  »lso  contain  a  ra- 
tional eltaent,     >.nd  the   colligrtJon  of  facts  requires,   pri- 
aisrily,    "hitting   upon"  the  relevant  Idea  in  terms  of  t^hich 
to  colii£;at€  them.     For  exaaiple,   even  though  scientists  »ei'e 
not  ht.vlng  lauch  ?ucces£  in  colligating   living   things  end   the 
events  peculiar  to  these,  l>heFell  could  b^  optimistic  afcout 
the  eventual  success  of  such  enc'cavours.     For  he  hed  estafc- 
lished,   at  least  to  bis   own  satisfactloi.,    that   there  mu3t  be 
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an  Idea  of  life  in  terras  of  which  biological  events  could  be 
colligated.  It  is  true  that  no  scientist  has  succeeded  in 
clearly  Torisulating  the  Idea,  But  sll  thLt  is  required  ia 
human  Ingenuity,  patience,  axiC   genius,  human  qualities  in 
\»hich  Vihfcvell  had  altiost  unlimited  confidence.  Nektons  are 
rare.  But  the  huasin  race  continues  to  producp  them.  And 
sooner  or  Isiter  some  "JJewton"  vlll  do  for  biology  what  the 
historical  Newton  did  for  Biechanics.  Certain  events  and  ob- 
jects have  certain  characteristics  by  virtue  of  Thich  we  re- 
fer to  them  as  biological.  Their  "biological"  character  is 
not  the  result  of  our  sensations,  the  irrational  element. 
Instead  it  is  the  result  of  the  activities  of  the  knowing 
mind,  tht  ration&l  element  which  unites  the  sensations.  And, 
therefore,  it  is  in  principle  possible'  to  raake  the  Idea,  Thich 
lo  the  ultiraatc  grouiid  of  their  form,  e:ipliclt,  and  to  expii- 
ciite  the  Idea  into  conceptions  which  ulll  colligate  that  ¥*.lch 
is  ogiven"  as  having  the  quelitles  peculiar  to  life.  Our  lack 
of  success  to  da.te  should  not  c.iscour&ge  us.  It  took  :sanKind 
thousands  of  years  to  colligate  the  facts  relevant  to  the 
movements  of  the  planets.  And  even  Kepler  hiaself  felled 
dlsmiilly  nineteen  times.  let  he  succeeded  gloriously  on  the 
twentieth. 

But  even  the  philosopher  recognizes  that  some  facts  vlll 
never  be  completely  "iSealized,  »•  Since-  the  fundamentel  anti- 
thesis is  £  necessary  antithesis  there  will  always  be  facts 
T:hich  are  perceived  aerely  as  facta.  In  the  Absolute  the 
antithesis  may  be  overcoiae.  But  absolute  itcno^ledge  is  beyond 
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huiaarj  grasp, 

7»   Potentisl  D^ta  Versus  Actual  Data 
labile  all  inductions  employ  facts  ss  datJi,  it  does  not 
folio*  that  all  facts  v?lll  prove  amenable  to  induction.  One^s 
opinion  here  is  deteralntd  by  »thether  one  looks  at   facts  from 
the  scientific  point  of  view  or  from  the  philosophical  point 
of  viev.  From  the  standpoint  of  the  scientist,  that  certain 
facts  are  data  suitable  for  induction  is  only  estaolished 
after  the  induction  h&s  been  perlormed.  It  is  easy  to  show, 
by  an  extioinatlon  of  the  history  of  the  inductive  sciences, 
T^hich  facts  have  lent  themselves  to  induction.  Such  facts, 
of  course,  merit  the  term  "data  of  induction,"  But  the  only 
proof  Tiiiich  can  be  oiTered,  on  the  scientific  level,  that  cer- 
tain other  data  are  equally  amenable  to  the  same  method  is  to 
colligate  those  facts  by  means  of  induction.  And  such  a   croof 
frequently  cannot  be  supplied. 

Froa  the  standpoint  of  the  philosopher  all  facts  ere  "in 
principle"  amencble  to  induction,  to  the  extent  that  they  con- 
tain an  ide::.l  elciucnt.  For  example,  to  the  extent  that  facts 
are  spatial  in  their  for-m  they  "should"  prove  aiaen&ble  to 
induction  under  some  spatial  Conception, 

6,   Ideas  and  the  Data  of  Induction 
It  is  difficult  to  be  sure  whether  or  not  the  date  of 
induction  actually  possess,  as  attributes  or  qualities,  the 
Ideas  and  Conceptions  utiich  bring  about  their  colligation  by 
means  of  the  inductive  process.  In  other  vrards,  are  number, 
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likeness,  irritability,  and  the  rest,  aaoni^  the  data?  I  do 
not  thins  that  Whewell  can  give  a  direct  "y^s"  or  "no"  ensT-er 
to  this  question.  His  attitucie  is  that  es  £  result  of  induc- 
tion the  original  date  subsequently  ere  'Knovn  as  possessing 
a  quality  which  they  acciuii'fc  by  means  of  the  induction  but 
Y.hich  they  were  not  kno*n  to  possess  prior  to  the  induction. 
And  to  the  extent  thftt  "date''  refers  to  that  which  precedes 
the  act  of  induction,  it  is  necessary  to  hold,  vhere  any 
given  induction  is  concerned,  that  the  data  do  not  possess 
as  an  attribute  the  Conception  rhich  acconplishes  their  col- 
ligation. But  for  subsequent  colligations,  or  inductions, 
they  would  possess  this  attribute.  It  is  for  this  reason 
that  «hat  is  a  fact  for  one  person  is  not  a  fact  for  another. 
Prior  to  the  ^ork  of  Kepler,  the  planet  Mars  es  a  datua,  did 
not  poetess  the  attribute  of  rooving  In  an  elliptical  orbit. 
But  for  subsequent  v-orkers  in  the  field  of  astronomy  Mars* 
elliptical  orbit  became  a  datum. 

In   most  general  terms,  the  data  of  induction,  for  T^ewell, 
are  facts.  And,  as  indicated  above,  facts  have  a  chameleon- 
like  nature.  Induction  is  conceived  as  the  colligation  of 
facts.  And  the  facts  v^hlch  are  colligated  may  be  various, 
ranging  from  the  most  particular  of  observations  to  lavs  of 
a  high  degree  of  generality.  It  is  a  commonplace  ulth  ¥.he-vell 
that  as  an  etapiricel  science  develops,  its  data  becose  in- 
creasingly ideal J 

I  trust  ,  .  •  that  we  have  yet  many  new  laws  of  nature 
still  to  discover)  and  that  our  race  is  destined  to  ob- 
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tain  a  sight  of  wider  truths  than  any  we  yet  discern, 

including,  as  cases,  the  general  lavs  we  now  knov,,  and 
obtsinec  froa:  these  iinown  l&tvs  as  they  must  be,  by  in- 
duction. ^4 


a,   Typ  Criticis.Ti.':  of  !;vhe»ell^s  Account  of 
i-'acta  as  the  pat&  ol'  Induction 

The  first  criticism  I  have  to  offer  of  ^ihewell's  account 
of  facts  &s  the  data  of  induction  is  that  his  term  "fact"  is 
not  rigorously  enough  derined.  It  rc-iaains  too  largely  a 
comaon  sense  term  and  lacks  the  precision  v.hlch  it  requires 
in  a  philosophical  systeja  in  ijshich  it  ploys  such  an  important 
role. 

The  second  crlticisn  I  have  to  offer  is  that  it  is  very 
diilicult  to  icno«  whether  there  is  a  coiaafion  world  of  fact,  I 
thinit  V.h6well  handles  very  T^ell  the  i-natter  of  showing  th&t 
there  is  e  conuaon  world  T-hich,  in  principle,  all  csn  come  to 
know.  This  coauion  viorld  is  the  world  of  the  scientist.  But 
even  in  relation  to  the  scientific  Tiorld  there  is  a  problem. 
If  one's  theory  determines  one'g  data,  in  the  sense  that  for 
Bstronowers  who  accepted  the  i^-epierian  laws,  the  elliptical 
orbit  of  Mars  became  a  datum,  the  question  I  should  like  to 
raise  is.  Does  a  true  theory  dettraine  the  data  truly?  V.he- 
well* s  position  here  is  that  a  ne^  theory  does  not  falsify 
en  old  one.  Instead,  en  older  one  is  "taken  up"  into  the  new 
theory,  Buv  what,  precisely,  it  means  to  be  "taken  up"  In 
this  Y?ay,  vvheveil  does  not  succeed  in  stating.  Nor  does  he 
say  what  happened  to  the  data  which  the  old  theory  estab- 
lished, and  fthich  the  new  theory  destroys.  On  Whewell's  ar- 
guments it  would  hiive  to  be  allowed  that  the  Ptolemaic  theory 
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established  the  fact  that  the  sun  goes  around  the  earth.  And 
I  should  like  to  icnow  what  happened  to  this  "fact"  i^hen  the 
theory  was  abandoned,  Wheweli  seems  to  me  to  be  in  a  parti- 
cularly tight  comer  here  because  of  his  subscription  to  a 
correspondence  theory  of  truth*  The  way  he  gets  out  of  this 
corner  is  in  terms  of  soiae  vaguely  glimpsed  dialectic  in  which 
old  theories  neither  die  nor  slovly  fade  away,  but  are,  in- 
stead, "taicen  up"  into  a  ne*  tlieory. 

C,   The  Data  of  Deduction 

The  expression  "data  of  fitduction"  has  an  odd  sound  about 
it.  But  I  find  that  at  least  one  reputable  author  sanctions 
this  usage.  J.K.  Feibleman  offers  as  one  definition  of  «da- 
tua"  the  following t  "In  logic:  facts  from  »'hich  inferences 
may  be  drawn. "^^ 

Vihere  Whewell  is  concerned,  the  data  of  deduction  or,  if 

one  prefers,  the  premises  of  deduction,  frequently  originate 

with  inductiont 

The  doctrine  which  is  the  hypothesis  of  the  deductive 
reasoning,  is  the  in^'erence  of  the  inductive  process. 
The  special  facts  vhich  are  the  basis  of  the  inductive 
inference,  are  the  conclusion  of  the  train  of  deduc- 
tion. And  in  this  manner  the  deduction  establishes 
the  induction.  The  principle  which  yue   gather  from 
the  facts  is  true,  because  the  facts  can  be  derived 
frooi  it  by  rigorous  demonstration.  Induction  moves 
upwards,  and  deduction  dovvnwards,  on  the  same  stair, ^^ 

Induction  consciously  eaiployed  yields  primarily  defini- 
tions, laws,  and  causes.  In  inductive  reasoning  one  proceeds 
towards  these.  But  deductive  reasoning  begins  iKith  these  and 
asserts  them  as  axioaatic,*'^  Ifcliat  makes  deduction  possible 
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Is  that,  as  a  result  of  the  Inductive  step,  the  particular 
case  18  Included  In  a  general  proposition,  Without  the  gen- 
eral proposition,  it  would  be  impossible  to  deduce  the  par- 
ticular one  J 

The  Mathematician  asserts  the  Laws  of  Motion,  seeing 

clearly  that  they  (or  laws  cquivslmt  to  thetn)  afford 

the  only  iaeans  of  clearly  expressing  and  deducing  the 
actual  facts. 48 

If,  then,  deduction  can  properly  be  said  to  employ  data,  the 
data  ere  lavs,  definitions,  and  sxioms.  All  three  of  these 
I  discuss  in  detail  elsewhere,  so  there  is  no  need  to  discuss 
theffl  here« 

In  the  end  it  will  be  discovered  that  there  is  no  hard 
and  fast  distinction  between  the  data  of  induction  end  the 
data  of  deduction.  But  the  laws,  definitions,  and  axioiaa 
which  form  the  data  of  deduction  do  have  the  peculiarity  that 
they  are  aent&l  facts,  not  phj'sical  ones.  As  known  facts, 
they  are  ideal,  not  sensible.  The  orbit  of  Mars,  expressed 
fts  a  law  of  the  motions  of  Mars,  is  a  datum  suitable  for  de- 
duction. The  ellipse  itself,  once  it  has  been  established 
that  Mara  moves  in  an  ellipse,  is  a  datum  for  induction.  It 
is  the  true  proposition,  stating  precisely  the  character  of 
the  ellipse,  -which  becomes  a  datum  for  deduction. 4® 

D.   The  Data  of  S-novledKe  and  Their  Relation 
to  the  Totality  of  Vhat  Is 

For  Whewell,  the  data,  intuitive,  inductive,  and  deduc- 
tive, available  to  us,  do  not  exhaust  the  totality  of  what  is. 
In  the  first  place,  icnowledge  may  be  described  as  the  Ideali- 


89 

zation  of  facts,  and  Mieirell  tells  us  this  process  can  never 
be  completely  carried  out.  There  trIII  always  be,  therefore, 
facts  which  are  in  principle,  data, but  which  have  not  actually 
been  so  employed*  In  the  second  place,  in  addition  to  the 
facts  available  to  us,  there  exist  the  principles  by  virtue 
of  which  the  universe  is  constituted  and  maintained.  These 
may  exist  as  Ideas  in  some  Divine  Mind,  and  to  such  a  a:ind 
they  vsrould  be  perfectly  known.  But  to  us  they  are  not,  and 
7?ill  never  be,  fully  knovfn.  "The  intellect  of  man  cultivated 
by  science  •  •  .  discloses  to  him  some  things  in  some  mea- 
sure,"^ But  this  disclosure  is  never  complete.  ^^arx*s/ 
imowledge,  his  science,  his  Ideas,  extend  only  as  far  as  he 
can  keep  his  footing  in  the  shallow  waters  uhich  lie-  on  the 
shore  of  the  vast  ocean  of  lanfathomable  truth.  "^^ 


Tfli.  MtTHODS  Ob   i\NOV.IflG  ACCOEr>II«G  TO   TfiHEVELL 

IntroQuction 

Before  talking  about  "The  Methods  of  Knowing  According 
to  ^heweli"  it  is  I'irst  ntcfcasary  to  point  out  a  certain  am- 
biguity in  Svhe«feil*s  exposition.  The  ambiguity  arises  because 
he  holds  that  there  is  only  one  method  of  knowing  phenoiaena, 
fend  yet  that  there  are  three  methods  of  knowing  phenomena. 
ITiere  is  only  one  method  of  ttnoY»ing  in  the  sense  that  the 
scientific  method  is  t^he  method.  There  are  three  methods  in 
the  sense  that  the  scientific  method  is  an  aaalgaia  of  three 
methods  of  knoiftlng — induction,  deduction,  and  intuition.  I 
shall  treat  the  three  methods  individually,  but  shall  also 
try  to  show  how  they  function  as  components  of  a  single  method, 
the  scifcntific  method. ^^ 

I  shoula  also  like  to  suggest  that,  for  ?/he«ell,  in  addi- 
tion to  the  scientific  method  there  might  also  be  a  philoso- 
phical method.  It  is  a  reasonable  speculation  to  suggest  that 
since  science,  which  gives  us  knowledge  of  experience  and  na- 
ture, has  its  method,  the  philosophy  of  science,  which  gives 
us  knowledge  of  science,  may  have  its  owi  method.  The  method 
of  science  is  to  some  extent  determined  by  its  subject  matter. 
It  would  not,  therefore,  be  foreign  to  Yfhewell's  orientation 
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to  knowledge  to  say  that  since  the  subject  matter  of  the  philo- 
sophy of  science  Is  to  some  extent  different  frota  the  subject 
matter  of  science,  th£  raethoc  of  the  philosophy  of  science 
might,  to  that  extent,  differ  from  the  method  of  science.  If 
it  is  the  case  that  science  and  Wbe)Rell»s  philosophy  of  science 
have  different  aethods,  Whewell  says  nothing  about  this  differ- 
ence. If  there  is  a  difffcrencc-  between  the  method  he  employs 
end  the  iaethod  he  advocates  he  does  not  seeai  a?«are  of  it.  But 
I  an  not  at  all  convinced  that  in  his  Philosophy  p|'  the  Ind-uc- 
tivc-  Sciences  he  is  employing  the  scientific  method  as  he  con- 
ceives it  to  be.  He  T»ould  hold,  as  nearly  as  I  can  maKe  out 
from  the  fev;  passing  remarks  he  inakes  on  the  subject,  th&t  the 
method  of  the  philoscphy  of  science,  &nd  the  method  of  science, 
are  slike  in  that  each  ejaploys  induction,  deduction,  and  in- 
tuition. I  do  not  denj'^  that  this  is  so.  But  it  is  clear 
that  the  fact  thc^t  each  employs  Induction,  deduction,  and   in- 
tuition does  not  establish  that  the  method  Is  necessarily  the 
same  in  each  case. 

^iherell  sometiues  suggests  that  the  methods  of  science 
and  the  philosophy  of  science  are  the  same  for  the  reason  that 
the  distinction  betifeen  science  and  the.  philosophy  of  science 
is  an  arbitrary  one.  The  phllosoptiy  of  science  is  not  pre- 
cisely a  part  of  science.  Nor  is  it  a  science  among  sciences. 
Instead  it  is  the  fruition  of  science,  "Science"  might  be  de- 
fined as  axi  intellectual  "grasp"  of  experience.  But  science 
is  itself  a  part  of  experience.  Our  intellectual  grasp  of 
experience,  then,  is  not  complete  until  it  grasps  all  of  ex- 
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perience,  including'  scientific  "experience,"  In  pro\"iding 
this  all-inclusive  grasp,  the  philosophy  of  science  renders 
science — jL»o.,  the  intellectual  grasp  of  experience — co:Tiplete, 
One  way  in  which  the  philosophy  of  science  does  this  is  to 
make  clear  i»hat  the  scientific  method  is,  and  what  it  accoai- 
plishes.  In  raatclng  clear  fshat  the  scientific  method  is,  and 
what  it  accomplishes,  the  philosophers  of  science  employ  in- 
duction, deduction,  and  intuition.  Apart  from  these  there 
are  no  methods  to  employ.   This  is  not  to  say  that  there  ere 
no  other  sources  of  kno*?ledge.  For  there  is  at  least  one 
other  source,  for  fhe^well,  revelation.  But  revelation  can 
hardly  be  called  a  method,  Furthrn.nore,  whatever  is  revealed 
must  be  comprehended  by  us  inductively,  deductively,  or  in- 
tuitively. There  are,  therefore,  for  \(^liev?ell,  three  basic, 
non-reducible,  methods  of  kno'««lng — induction,  deduction,  and 
intuition— Tfthich  I  shall  proceed  to  discuss  In  order, 

A*   The  Method  of  Induction 

!•   T^hat  Induction  Is  Not 

Before  I  attempt  to  state  vhat  induction  is,  for  WlieTPell, 
I  should  first  like  to  make  clear  what,  according  to  hita,  it 
is  not, 

(_a)  Induction  is  not  ia«re  enumeration.  It  may  be  prtj- 
ceded  by  tanumeratior,  but  it  is  other  than,  and  siore  than, 
enumeration,   (b)  Induction  is  not  description.  Induction 
Includes  a  new  conception  vhich  goes  beyond  description, 
i^epler,  in  asserting:  the  orbits  of  the  planets  to  be  ellip- 
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tlcal,  did  soiaething  other  than  describe  whet  he  hed  observed. 
(j£)  Induction  Is  not  a  practical  skill.  The  rope-  dancer,  as 
a  result  of  experience  and  practice,  is  able  to  keep  his  b&l- 
snce.  And  it  is  quite  true  that  trtiat  he  has  been  encounter- 
ing in  his  attempts  to  keep  his  balance,  is  the  force  of  gra- 
vity, and  especially  that  entity  knov^n  as  the  centre  of  gra- 
vity. But  the  skill  of  the  rope  dancer  is  not  the  result  of 
inductions 

The  rope  dancer  does  not  dance  by  Incmction,  any  more 
than  the  dancing  dog  does.  To  apply  the  terms  Science 
and  Induction  to  such  cases,  carries  us  into  the  regions 
of  metaphor  •  •  •  .  Induction  lor  us  is  general  proposi- 
tions, contemplated  as  such,  derived  from  particulars. 5S 

(d)  Induction  is  not  a  method  for  arriving  at  statements  of 
the  same  order  of  particularity  as  that  possessed  by  the 
statements  which  it  employs  as  data  (or  -rhich  it  regards  as 
"facts,**  to  use  Ihewell's  tersa).  Instead,  as  the  foregoing 
quotation  asserts.  Induction  is  present  only  vhen  the  subse- 
quent statements  are  of  a  higher  order  of  generality  than  are 
the  original  propositions,   (e)  Finally,  and  this  seems  a 
rather  extreice  way  in  which  to  state  the  case,  induction  is 
not  a  forin  of  reasoning.  This  is  ^Ijevell's  ^-ay  of  indicating 
his  agreesuent  i^ith  Aristotle  that  all  belief  arises  either 
from  syllogism  or  froa  induction,  and  rtth  Bacon  that  there 
are  two  ways  of  knowing,  by  argument,  and  by  experiaient.  It 
oust  be  pointed  out,  hovfever,  that  although  Whewell  makes  the 
above  distinction  between  induction  and  strict,  deductive, 
reasoning  he  is  nevertheless  careless  in  aaintaining  this  dis- 
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tinctlon  as  far  as  his  tersiinology  is  concerned,  and  frequent- 
ly speaks  of  "inductive  reasoning"  as,  for  exaaple,  in  the 
following  passage: 

It  has  been  said  that  inductive  and  deductive  reason- 
ing are  contrary  in  their  scheme  •  .  •  •  And  this  is 
truly  said;  but  though  contrary  in  their  motions,  the 
tiKJ  are  the  operations  of  the  same  mind  travelling 
over  the  same  ground,  Deduction  is  a  necessary  part 
of  induction.  Deduction  Justifies  by  calculation 
what  Induction  had  happily  guessed. 54 

In  deduction,  every  step  of  the  argument  can  be  set 
forth  syllogistically,  so  that  anyone  can  understand  ho^  to 
get  from  one  point  to  another.  But  in  induction,  there  is 
always  a  gap,  a  "leap*'  «hich  the  mind  makes,  and  which  is  not 
subject  to  rules.  As  a  result,  induction  to  a  considerable 
extent  defies  rules  and,  largely  for  this  reason,  it  is  im- 
possible to  set  down  an  infallible  method  of  discovery.  In 
order  to  talk  about  induction  it  is  necessary  to  include  such 
terms  as  "guess,"  "hypothesis,"  "theory."  "Scientific  dis- 
covery must  ever  depend  upon  some  happy  thought,  of  which  we 
cannot  trace  the  origin; — some  fortunate  cast  of  Intellect 
rising  above  all  rules, "^^ 

£•   V.hat  Induction  Is 

(a)  Induction  Distinguished  from  Science 
IShewell  distinguishes  the  factual  from  the  purely  formal 
sciences.  One  of  the  grounds  for  this  distinction  is  that  the 
factual  sciences  employ  induction,  the  purely  formal  sciences 
do  not.  There  are  tvro  ambiguities  in  VS^bevell's  account  of 
this  matter.  And  although  I  have  tried  to  avoid  these  in  my 
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exposition,  I  have  not  been  entirely  successful. 

The  first  asttbiguity  is  that,  having  made  a  distinction 
between  the  factual  sciences  and  the  method  of  induction,  he 
frequently  equates  them.  He  says,  for  example,  "Induction  is 
experience  or  observation  conscious3L;jf  looked  at  in  a  general 
form«''^6  But  tliis  would  serve  equally  well  to  define  vhat  he 
means  by  "science."  The  second  ambiguity  is  that  having  made 
a  distinction  betyseen  the  factual  and  the  purely  formal 
sciences,  he  proceeds  to  show  that  the  factual  sciences  are 
highly  forra&l.  In  fact,  if  v<e  consider  Ihei^ell's  Mechanical 
ituclid  a  success,  it  turns  out  that  the  reputedly  factual 
science  of  mechanics  can  be  set  up  as  a  purely  formal  science. 
It  remains  factual  only  in  that  it  has  a  reference  to  objects 
of  possible  experience.  But  so  do  the  "purely"  formal  sciences. 
If  the  Mechanical  huclid  is  a  success,  then  mechanics  as  a 
science  can  be  derived  solely  from  Ideas  and  Conceptions, 
without  the  employment  of  induction  at  all. 

I  have  tried  to  overcome  the  above  axabiguities  in  the 
following  manner.  First,  I  have  maintained  as  rigid  a  dis- 
tinction as  possible  between  the  factual  sciences  and  the  pure- 
ly iormal  sciences.  Secondly,  I  have  maintained  as  rigid  a 
distinction  as  possible  between  the  factual  sciences  and  the 
method  of  induction. 

In  the  present  section,  vbich  I  have  entitled,  "IKhat 
Induction  Is,"  my   chief  Interest  is  in  induction  as  a  method. 
But  since  li^hewell  frequently  defines  induction  in  terms  of 
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its  results.  It  does  not  secsa  possible  to  discuss  the  method 
without  discussing  its  results.  It  is  only  when  we  appreci- 
ate its  results  that  we  understand  what  the  method  of  induc- 
tion is.  It  is  that  method  which,  eiaploying  such  and  such 
data,  accomplishes  such  and   such  results.  In  order  to  com- 
prehend induction  we  have  to  "see  it  in  action,"  We  have  to 
follow  through  the  scientific  activity  from  the  selection  of 
"true  facts"  to  the  establishiaent  of  laws  and  causes  of   pheno- 
mena. Profli  the  standpoint  of  the  scientist,  induction  is  an 
intellectual  activity  'Shich  he  performs,  an  activity  vhich 
is  induction-in-act.  And  this  activity  we  can  define  as 
"the  collig&tion  of  facts."  The  philosopher  of  science  wants 
to  knoTii,  Is  there  any  method  to  this  activity?  Can  it  be 
described  in  such  a  way  (1)  that  we  can  understand  what  goes 
on  in  the  scientist's  mind,  and  (g)  that  it  can  be  deliber- 
ately employed  by  other  people?  V^hewell's  answer  is  that  it 
can  be  so  described. 

In  the  following  section  I  subdivide  the  scientific  pro- 
cess into  six  items.  By  discussing  these  six  items,  I  hope 
to  make  clear  what  Yihewell's  view  of  induction  is.  But  be- 
fore I  attempt  to  locate  induction  as  a  "step"  in  the  scien- 
tific process,  I  wish  to  make  three  very  general,  and,  ad- 
mittedly overlapping,  statements  about  induction.  All  three 
are  statements  which  can  easily  be  supported  by  quotations 
from  IShewell.  (1)  Induction  is  a  way  of  searching  for  laws 
and  causes  of   phenomena.  Not  only  is  it  a  way  of  searching, 
it  is  the  way  which  is  most  likely  to  meet  with  success,  (e) 


97 

Induction  Is  a  iray  of  establishing  some  of  the  objects  v^^hlch 
scientific  terras  denote  and  the  true  statements,  of  a  high 
order  of  generality,  about  the  objects  *hlch  scientific  terms 
denote.  (S)  Induction  is  the  method  vhich  relates  facts  by 
means  of  Xde&s  and  Conceptions. 

(W  The  Six  Processes  yhlcfa  Constitute  the 
Scientific  Activity  in  »hlch  Induction 
Is  Employed 

In  attempting  to  subdivide  the  scientific  activity  into 
"parts"  one  is  really  attempting  to  separate  the  inseparable, 
Mo  such  attempt,  then,  can  be  entirely  successful.  Neverthe- 
less, in  order  to  talk  about  scientific  knowledge,  Thevell 
finds  it  helpful  to  speak  of  it  as  the  result  of  a  series  of 
processes. 

The  series  is  made  up  of  six  iteiasi   (i)  the  decoaiposi- 
tion  of  fectsj  (ii)  the  measurement  of  phenomena;  (iii)  the 
explication  of  Conceptions;  (iv)  the  induction  of  l&ns   of 
phenomena;  (v)  the  induction  of  causes;  and  (vi)  the  applica- 
tion of  inductive  discoveries.  I  shall  deal  *ith  all  six  of 
these,  but  I  am  chiefly  interested  in  items  (iii),  (iv),  and 
(v), 

(i)  The  Pecomposition  of  Facts 

lliliat  l.lae*€ll  discusses  under  the  headings  the  "decompo- 
sition of  facts,"  and  the  "measurement  of  phenomena"  could  be 
discussed  under  the  single  heading  of  "observation,"  Never- 
theless, there  are  two  distinguishable  problems  involved 
here.  So  I  shall  accept  his  terminology,  and  ulll  begin 
vith  the  decomposition  of  facts. 
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Ulaere  the  decoiflposltion  of  facts  Is  concerned,  the  first 

problem  is  to  "see"  what  is  "rtally  there" s 

^hen  we  enquire  vshat  Facts  are  to  be  made  the  material 
of  Science,  perh&ps  the  answer  T?hich  «;e  should  most 
coiiiuonly  receive  would  be,  that  they  must  be  True 
Fiicts,  as  distinguished  from  any  mere  inference  or 
opinions  of  our  o*n«S^ 

The  probleiu  then  is  to  determine  under  vhat  conditions  facts 

can  take  on  the  characteristic  of  becoming  "True  Facts," 

iS"hen  we  attempt  to  discover  these-  conditions  ^e  find 

that  the  "ans^ier"  iiapliec  in  the  above  quotation  is  of  no 

help.  The  above  quotation  suggests  that  in  seeking  for  facts 

we  must  accept  as  facts  only  what  is  "given,"  and  set  aside, 

as  non-factual,  whatever  we  as  perceivers  may  have  contributed 

to  the  perceived  object.  But  to  accotapltsh  this  separation 

is  Impossiblei 

We  cannot  obtain  a  sure  basis  for  Facts,  by  rejec- 
ting all  inferences  and  Judgments  of  our  own,  for 
such  inferences  and  judgments  form  an  unavoidable 
element  in  all  Facts.  We  cannot  exclude  our  Ideas 
from  our  Perceptions,  for  our  Perceptions  involve 
our  Ideas, 58 

Since  we  cannot  reject  as  non-factual  the  Ideas  vihich 
all  facts  involve,  Bhewell  suggests  that  1^e  begin  by  attemp- 
ting to  discern  the  Ideas  which  the  facts  include.  In  con- 
formity with  this  method  of  procedure,  we  aay  formulate  three 
rules  of  procedure. 

First,  if  facts  are  to  be  used  as  the  material  of  science, 
they  aust  be  such  that  they  can  be  "referred  to  Conceptions 
of  the  Intellect  only.,  all  eaotions  ,  .  .  being  rejected  op 
subdued, "^^  Employing  this  rale  we  can  reject,  as  being  of 
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no  interest  to  science,  all  "reerful,"  "marvellous,"  "porten- 
tious,"  "prodigious,"  end  the  liice,  observations.  Science 
will  not  accept  as  facts  tales  of  armies  warring  in  the  sky, 
tales  of  fiery  dragons,  and  so  on.  Such  "phenouiena"  are 
generally  "observed"  t^hen  the  observer  is  in  a  highly  emo- 
tional state.  And  "ure  cannot  make  the  poets  our  observers, "S'^ 

SeoDndly,  the  facts  are  to  be  observed,  as  far  as  is 
possible,  with  reference  to  the  jaost  universal,  exact,  and 
simple  of  our  Ideas,  Of  these,  space,  time,  and  number  are 
the  most  universal,  exact,  and  simple.  The  Conceptions  of 
space,  time,  and  number,  of  course,  cannot  always  be  em- 
ployed. An  exaaple  of  a  case  in  which  they  could  not  be 
employed  v.ould  be  when  our  date  are  la?irs.  But  when  these 
Conceptions  can  be  employed,  they  should  be. 

Thirdly,  even  n(hen  the  Conceptions  derivative  from 
space,  time,  and  number  can  be  employed,  we  cannot  always 
stop  v/ith  them.  For  example,  in  order  for  the  science  of 
mechanics  to  arise  the  facts  had  to  be  observed  as  referring 
to  four  fundamental  Ideas— Space,  Time,  Force,  and  Cause, 

By  the  employment  of  the  above  rules  the  observer  re- 
solves the  complex  appearances  thieli  nature  offers  into 
limited,  definite,  and  clearly  understood  portions,   "This 
process  we  may  term  the  Decomposition  of  Facts,  It  is  the 
beginning  of  exact  Knowledge— the  first  step  in  the  formation 
of  fill  Science. "61 

The  cajployment  of  the  above  miles  will  not  necessarily 
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result  In  scientific  knowledge.  But  there  can  be  no  scien- 
tific knoi?ledge  without  their  employment, 

(ii)  The  Meaaureatent  of  Phenoaena 
The  measurement  of  "facts"  serves  two  main  functions. 
One  of  the  functions  of  measurement  is  to  provide  facts  ^hlch 
are  definite  and  objective — ^i.je.,  public.  The  second  function 
of  measureiaent  is  to  provide  facts  which  may  be  amenable  to 
certain  mathematical  operations.  Our  icnowledge  of  the  history 
of  science  assures  us  that  these  methods  have  often  proven 
useful  in  our  attempts  to  understand  nature, 

TR'here  the  measures  themselves  are  concerned,  some  are 
natural,  soae  are  artificial.  Examples  of  natural  measures 
are  number  and  the  sidereal  day.  lijcamples  of  artificial 
measures  are  the  foot  rule  and  the  pound  weight,  V;heiR'ell 
does  not  succeed  in  stating  precisely  frhat  he  means  when  he 
says  that  number  is  a  natural  measure.  It  is  evident  that, 
for  him,  there  are  two  meanings  involved  here.  First,  it 
Is  "just  obvious"  to  him  that  many  natural  phenomena  have 
numerical  characteristics.  The  concept  of  a  unit  of  measure- 
men  t—i^.e.,  the  characteristic  of  being  one— irould  seem  to  be 
basic,  even  though  in  nature  ve  may  also  discover  groups  of 
tvo,  groups  of  ten,  and  so  on.  At  any  rate,  it  "simply  is 
the  ease"  that  most  human  beings  have  tro   ears  and  ten  toes 
for  example.  Number,  then,  is  a  natural  measure  in  that  na- 
ture has  a  quantitative  characteristic.  Secondly,  number  is 
a  natural  measure  "since  it  measures  itself,  and  does  not  .  .  . 
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require  an  arbitrary  stEndard."®^  Just  precisely  Tvhat  this 
means,  \Miewell  neglects  to  state.  Part  of  the  meaning,  how- 
ever, is  clear.  We  do  not  employ  soraething  other  than  nxwiber 
in  order  to  measure  number.  But  just  what  we  are  measuring 
when  we  are  measuring  number  (as  opposed  to  measuring  nature 
by  means  of  number,  as  when  I  say  that  I  have  ten  toes) 
*h€well  does  not  aaice  clear.  He  does  assert,  at  one  point, 
that  "number  is  a  modification  of  the  conception  of  Bepeti- 
tion,  v<hich  belongs  to  the  Idea  of  Tirae."^^  But  I  do  not 
find  this  statement  very  enlightening, 

%'hewell  devotes  most  of  his  discussion  of  measurement 
to  the  problems  associated  with  measuring  number,  space,  time, 
end  weight.  But  he  discusses  also  the  problems  associ.:ited 
*ith  measuriizg  secondary  qualities.  Secondary  qualities  are 
measured  by  the  employment  of  scales.  Such  scales  "refer" 
the  qualities  to  some  "definite  expression"  like  space  or 
number.  Sometimes,  as  in  the  case  of  the  thermometer,  the 
scale  can  be  substituted  for  the  senses.  But  in  other  cases, 
while  the  senses  may  be  assisted,  they  are  not  superseded. 
For  exaicple,  in  employing  the  chroma  tome  ter,  the  eye  must 
still  determine  that  any  specific  colour,  "matches"  a  speci- 
fic division  of  the  chroma tometer.  "Colour  and  sound  have 
their  Natural  Scales,  which  the  eye  and  ear  habitually  apply j 
what  science  requires  is,  that  those  scales  should  be  syste- 
matized."®^ 

(iii)  The  Explication  of  Conceptions 

I  shall  discuss  the  explication  of  Conceptions  more  fully 
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vhen  I  come  to  the  section  on  the  method  of  deduction.  For 
the  present  a  few  brief  rem&rics  »111  suffice. 

It  has  already  been  stated  that  Ideas  are  certain  com- 
prehensive foras  of  thought,  such  as  space,  tlae,  number, 
cause,  resemblance,  and  the  like,  which  we  apply  to  the  pheno- 
mena vre  perceive  and  think  about.  Conceptions  are  special 
modifications  of  the  Ideas.  A  circle,  a  square  number,  an 
accelerating  force,  a  genus,  provide  examples  of  Conceptions, 

Whewell  sho^s,  vslth   a  wealth  of  documentary  material, 
that  advance  in  science  has  had  to  wait  upon  the  clarifica- 
tion of  the  Conceptions  ?ihich  the  sciences  involvei 

The  struggles  by  vvhlch  philosophers  attained  a  right 
general  conception  of  plane,  of  circular,  of  ellipti- 
cal Polarization,  v^ere  some  of   the  most  difficult 
steps  in  the  modern  discoveries  of  Optics,  A  Concep- 
tion of  the  Atoalc  Constitution  of  bodies  ,  ,  .  is 
even  nov,  a  matter  of  conflict  among  Chemists  •  •  ,  • 
The  Iraperfection  of  the  science  of  Mineralogy  arises 
in  a  greet  measure  from  the  circumstance,  that  in  that 
subject,  the  Conception  of  a  Species  is  not  yet  fixed. 
In  physiology,  vhat  a  vest  sifvance  rould  that  philo- 
sopher make,  ^ho  should  establish  a  precise,  tenable, 
and  consistent  Conception  of  Life!  ^^ 

To  clarify  these  Conceptions,  then,  is  an  important  function 

of  the  sciiintific  process. 

One  opinion  from  vhlch  Whewell  never  varies  is  that  in 
the  matter  of  applying  Conceptions  to  nature,  it  is  possible 
to  be  right  and  it  is  also  possible  to  be  rrong,  Man  is  the 
interpreter  of  nature,  not  merely  the  observer.  But  man  is 
not  the  legislator  of  nature. 

The  explication  of  a  Conception  usually  takes  the  form 
of  an  attempt  to  define  a  tera,  auch  as  "uniform  force," 
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"genus,"  snc  so  on.  Although  it  Is  the  case  that  Conceptions 
are  "unfolded  out  of  Ideas,  ^e  cannot  usually  arrive  at  s 
proper  definition  by  consulting  our  Ideas  alone,  Vhst  science 
vants  are  terms  defined  in  such  £  vay  that  e   proposition  con- 
taining the  term  defined  itlll  be  true  of  experience.  Thus  ?,e 
find,  in  ¥he»ell*s  History  of  tt\e  Inductive  Sciences,  that  the 
endeavour  to  define  "unifonn  force,"  for  exanjple,  ^as  always 
associated  with  the  intent  to  assert  that  gravity  is  a  uni- 
form force. 

However,  important  as  definition  is,  it  need  not  precede 
the  discovery  of  true  ste-tements,  Sometimes  it  does  precede, 
as  in  K.epler»s  discovery  that  the  orbit  of  Mars  is  an  ellipse. 
But  sometimes  the  true  statements  come  first,  Galileo,  for 
example,  discovered  aany  truths  about  the  behaviour  of  bodies 
when  they  are  laoving  do»n^ards  on  an  inclined  plauie,  even 
though  he  «as  not  certain  whether  he  ras  discovering  truths 
relevant  to  moaentuia,  or  forc€>  or  something  else. 

The  explication  of  Conceptions,  therefore,  requires  the 

discovery  of  true  statements,  as  well  as  the  definition  of 

terms: 

The  business  of  Lei'inition  is  part  of  the  business 
of  discovery,  iNhen  it  has  been  clearly  seen  tthat 
ought  to  be  our  definition,  it  mus^  ^e   pretty  i^ell 
KnoTiTi  what  truth  ne   have  to  state,  ^^ 

In  establishing  a  proposition  by  Induction,  the 
definition  of  the  idea  end  the  assertion  of  the  truth, 
are  not  only  both  requisite,  but  they  are  correlative. 
Each  of  the  twa  steps  contains  the  verification  and 
the  Justification  of  the  other.  The  proposition  de- 
rives its  meaning  froni  the  definitionj  the  definition 
derives  its  reality  from  the  proposition.  If  they 
are  separated,  the  definition  is  arbitrary  or  empty. 


104 
the  proposition  Is  vague  or  verbal."^''' 

(iv)   The  Induction  of  Lay.s  of  Phenomena 

i^.hen  facts  have  been  decoiaposed  and  phenomena  mea- 
sured, the  philosopher  endeavours  to  combine  tht'm 
into  generul  laws,  by  the  aid  of  ideas  and  concep- 
tions ,  ...  In  this  task  of  gathering  laws  of  na- 
ture from  observed  facts  •  •  •  the  natural  sagacity 
of  gifted  minds  is  the  povrer  by  »hich  the  greater 
part  of  the  successful  results  have  been  obtained; 
and  this  po«er  vrill  probably  alifsys  be  more  effica- 
cious than  any  Jiethod  can  be^  Still  there  are  cer- 
tain axethods  of  procedure  Tshich  may  in  s>ich  inves- 
tigations give  us  no  Inconsiderable  aid.  ^6 

Granting,  then,  that  there  is  no  formula  of  induction, 
i»e»,   no  set  of  rules  which,  if  follov^ed,  will  alTcays  yield 
laws  of  phenomena,  nevertheless,  by  subdividing  the  inductive 
act  into  three  steps  we  can,  as  ^hevell  says,  discover  "cer- 
tain methods  of  procedure"  vhich  may  be  of   "no  inconsiderable 
aid,"  These  three  steps  he  calls  "the  Selection  of  the  Idea," 
the  "Construction  of  the  Conception,"  and  the  "Determination 
of  the  Magnitudes,"  The  construction  of  the  Conception  and 
the  determination  of  the  magnitudes  have  been  discussed  above, 
iShat  remains  to  be  discussed  is  the  method  of  selecting  the 
Fundamental  Idea,  On  this  point  V/hewell  offers  three  sugges- 
tions. 

(a)  The  first  suggestion  is  simply  what  common  sense 
might  propose,  namely  that  we  '^taice"  some  Idea  and  "try"  it. 
Ife'e  observe,  for  example,  that  there  are  cold  years,  hot 
years,  dry  years,  wet  years.  And  we  may  decide  to  see  if 
we  can  discover  a  law  of  these  observations.  They  do  not 
relate,  in  an  obvious  way,  to  any  particular  Idea.  But  a 
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number  of  Ideas  occur  to  us  vhich  mi^ht  be  relevant,  le  might 

refer  the  observations  to  the  Idea  of  time,  by  Introducing  the 

Conception  of  s  cycle.  Or  we  might  refer  them  to  the  Idea  of 

force,  by  introducing  the  conception  of  the  moon's  action.  Or 

we  sight  try  to  relate  them  to  the  Idea  of  mutu&l  action,  by 

introducing  the  conceptions  of  thermotlcal  and  atmologlcal 

agencies  operating  between  different  regions  of  the  earth, ®^ 

It  say  be  asked.  How  are  we  to  decide  in  such  al- 
ternatives? Hov.  are  we  to  select  the  one  right 
Idea  out  of  several  conceivable  ones?  To  which  we 
can  only  reply,  thiit  this  i:ust  be  done  by  trying 
which  rill  succeed. 70 

(j^  The  second  "method" — "rule"  would  perhaps  be  a 
better  terffl—i^iiich  Whewell  suggests  for  the  selection  of  the 
appropriate  Idea  is  that  the  Idea  and  the  facts  must  be  homo- 
geneous. It  was  pointed  out  above  that  the  first  step  in  in- 
duction Is  the  decoaiposltion  of  facts.  If  the  facts  are  to 
be  colligated  by  an  Idea  then  the  Idea  must  be  of  the  sarae 
nature  as  the  Conceptions  employed  to  acconiplish  the  decom- 
position of  facts.  Thus,  If  facts  have  been  observed  and 
measured  in  terms  of  space,  then  the  Idea  of  space  -lust  be 
employed  to  accoa-plish  their  colligation, 

(c)     The  third  method— and,  again  "rule"  Is  a  better 
term — is  that  the  Idea  must  be  tested  by  the  facts.  Although 
7,1ieTftell»s  account  of  this  method  is  somewhat  obscure,  he 
seems  to  me  to  be  asserting  a  method  of  proof  rather  than  a 
method  of  discovery.  Having  deterrslned  to  try  to  relate  the 
facts  to  soTiC  selected  Idea,  ve   apply  Conceptions  derivative 
from  the  Idea  to  the  facts.  If,  as  a  result  of  this  process 
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we  succeed  in  ciscovering  e  law  of  the  phenoaena,  then  we 
knov   that  ne   have  selected  the  right  Idea,  Yet,  I  agree  vilth 
him  that  there  is  an  element  of  discovery  here.  I  discover 
that  I  ais  employing  the  right  Ides,  ?-hen  I  prove  that  I  am. 
It  is  only  after  I  hare  ciscovered  the  law  th&t  I  "discover" 
that  I  was  employing  the  right  Ides,  The  oft-cited  exarsple 
of  Kepler's  discovery  of  the  orbit  of  Mars  illustrates  this 
point  very  nicely. 

The  ultimate  go&l  of  the  inductive  sciences  is  to  dis- 
cover the  causes  of  phenomena.  But  before  ve  can  hope  to 
kno^  the  causes  of  phenoniena,  %e  must  first  discover  the  laws 
of  phenomena.  Frequently,  therefore,  the  immediate  goal  of 
induction  is  to  aiscover  such  laws.  As  ¥?h6vell  says,  it  is 
necessary  to  learn  the  "how"  of  things,  before  attempting  to 
learn  the  "why"  of  things,  yet  to  know  why  phenomena  occur 
is  e.  goal  of  knowledge,  and  it  is  a  go&l  ^iaich  induction  can 
reach,  "Newton  ...  discovered,  not  merely  a  law  of  pheno- 
mena, but  a  cause;  and  therefore  he  was  the  greatest  of  dis- 
coverers, ""^l  V.hewell  accordingly  rejects  the  view  that  the 
Inductive  sciences  should  restrict  themselves  to  ciscovering 
the  laws  of  phenomena  in  Cotate*  s  sense  of  lews  of  the  succes- 
sion and  co-existence  of  phenoaieiia.  Nevertheless,  it  is  the 
case  that  the  search  for  causes,  if  it  is  to  be  successful, 
must  be  preceded  by  the  search  for  laws.  For  example,  the 
ancients  aade  the  mistake  of  trying  to  begin  with  a  knowledge 
of  the  causes  of  things,  and,  largely  because  of  this  error, 
achieved  very  little  in  their  inquiries  into  nature.  To  dis- 
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cover  the  causes  of  things  must  be  the  end,  not  the  beginning, 

of  scientific  inquiry: 

The  Aristotelien  maxim,  ifphich  sounds  so  plausible, 
and  has  been  so  generally  accepted,  th&t  »to  knov. 
truly  is  to  know  the  ceuses  oi'  things,*  is  a  bad 
guide  in  scientific  re-search.  Instead  of  it  ve 
might  substitute  thisj  th&t  'though  ve  may  aspire 
to  knov  at  last  ¥*hy  things  are,  ise  must  be  content 
for  a  long  time  vith  knoioing  ho^  they  are.*7£ 

fhei»ell«s  vicv.  that  our  knowledge  of  the  la"ws  of  nature 
results  from  the  colligation  of  facts  is,  perh&ps,  the  best 
knovn  element  of  his  philosophical  system,  end  is  one  of  the 
Bain  points  of  disagreement  beti^een  ?.tiet/ell  and  John  Stuart 
Mill.   The  essential  item  Involved  in  ?:hewell*s  doctrine  on 
this  point  is  that  whenever  &  la»  of  nature  is  discovered, 
the  "discovery"  really  consists  in  the  relating  of  a  number 
of  observations  by  means  of  an  act  of  the  intellect.  This 
act  is  something  introduced  Into  the  situation  by  the  mind 
and  is  not  an'.ong  the  jfivcn  facts,  even  though  the  law  so  dis- 
covered may  actually  have  an  objective  counterpart  in  the 
physical  universe: 

•But, »  he  /XM.ill)J  adCs,    »&  conception  implies  and 
corresponds  to  something  conceived}  and  although 
the  conception  ittclf  is  not  in  the  facts,  but  in 
our  mind,  it  must  be  a  conception  of  something  which 
really  is  in  the  facts.'  But  to  this  I  reply,  that 
its  being  really  in  the  facts  does  not  help  us  at 
all  towards  knowledge,  if  ^e   cannot  see  it  thcre.'''^ 

Froa  the  standpoint  of  the  person  performing  the  induc- 
tion, thfcn,  the  induction  first  takes  the  appearance  of  a 
supposition,  a  guess,  an  hypothesis.  And,  according  to 
fhevell,  the  working  out  of  a  successful  Induction  involves 
three  steps:  the  selection  of  the  Idea  appropriate  to  the 
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data,  the  construction  of  the  conception  i^hich  is  to  be  super- 
ioiposed  upon  them,  &nd  the-  uettrruination  of  the  magnitucies, 
relevant  to  the  conception,  1^hlch  the  phenoiEfcna  exhibit. 

The  conceptions  v.hich  occur  must  be  tested  by  reference 
to  observation  and  experiment,  becsuse  f-iiat  rre  want  are  not 
only  hypotheses  but  true  hypotheses.  And,  in  order  to  meet 
the  requirements  of  truth,  ss  \\hevjell  conceives  it,  an  hypo- 
thesis should  conform  to  the  following  tests.  It  should 
agree  with  the  facts.  It  should  aaJse  possible  accurate  pre- 
diction of  untried  cases.  It  should  tend  to  confirm  other 
Inductions.  And  the  general  scheme  of  inductions  should  shov 
a  progressive  tendency  towards  siaplicity  and  unity.  This 
tendency  to«;ards  unity  is  furthered  v.hen  sorae  aomentous  in- 
duction, Vihich  consists  in  a  colligation  of  numerous  induc- 
tions of  a  lesser  order,  is  foraiuiated,  Such  inductions  give 
rise  to  rhat  Ihe^ell  calls  epochs,  and  thus  tie   find  him 
speaking  of  the  epoch  of  Copernicus,  the  epoch  of  Kepler,  the 
epoch  of  Kevston,  and  so  on. 

Cv)  The  Induction  of  Causes 

The  induction  of  causes  occurs  «hen  *e  relate  phenomena 
to  the  Idea  of  Cause.  As  far  as  the  method  Involved  here  is 
concerned,  it  is  the  same  as  that  which  is  employed  in  the 
induction  of  lavs.  And  since  this  method  has  been  outlined 
above,  there  is  no  need  to  repeat  here  what  has  been  said 
there.  But  it  Is  necessary  to  give  some  idea  of  \»hat  ^hewell 
means  by  "cause," 

In  general,  v;hen  he  talks  about  cause  he  has  in  mind 
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force.  Thus  in  illustrating  the  induction  of  causes,  for 
example,  he  cites  polarity  as  a  cause.  And  after  "Polarity" 
he  puts  In  parentheses  "Polar  forces."  But  ha   does  not  always 
equate  cause  with  "force,"  Sometimes  Force  is  said  to  be  a 
conception  derivative  from  the  Idea  of  Cause,  (And  one  Con- 
ception derivative  from  the  Idea  of  Cause— inertia'''^ — is  com- 
pletely opposed  to  the  meaning  which  "force*'  has  for  me,  at 
any  rate.) 

Although  ¥;heuell  does  define  "cause"  in  a  number  of 
places,'''^  in  general  he  prefers  to  say  that,  for  purposes  of 
science,  the  Idea  of  cause  is  expressed,  not  in  a  definition, 
but  in  three  axioms.  These  are:  (a)  evt;ry  event  aust  have  a 
cause;  (b)  causes  are  measured  by  their  effects}  and  (c)  re- 
action is  equal  end  opposite  to  action. 

Whatever  "cause"  may  mean,  it  is  at  any  rate  his  belief 
that  the  discovery  of  causes  is  the  ultimate  goal  of  science 
on  its  inductive  side.''^®  In  a  section  entitled  "Of  the  Induc- 
tion of  Causes"  V,heiffell  ciscusses  very  briefly  the  induction 
of  the  following  causes:  substance,  force,  polarity,  and  a 
Supreme  Cause, '''7  But  elseshere  li^hewell  speaks  also  of  other 
kinds  of  causes. 

If  we  borrow  the  terminology  from  Aristotle — as  Vsliewell 
appears  to  do— we  may  speak,  in  T^hewell's  case,  of  a  First 
Cause,  a  material  cause,  a  formal  cause,  and  an  efficient 
cause.  Whewell  emphasizes,  especially  in  relation  to  the 
biological  sciences,  the  necessity  of  positing  final  causes— 
i,^. ,  ends  in  nature.  And  he  also  speaks  of  a  final  Cause— 
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1^,^, ,  the  actualization  of  the  intent  of  the  Creator,  an  end 
In  view  Tfihich  the  Creator  h&d   for  the  whole  of  creation.  The 
meaning  of  "cause"  is  not,  as  far  as  I  can  see,  the  same  in 
all  the  above  cases. 

In  a  passage  quoted  earlier.  The  Idea  of  Cause  vas  said 
to  "include"  Forc«^  and  Matter.  It  seems  to  me,  then,  that  ve 
may  speai:  of  efficient  and  material  causes.  And   while  force 
and  matter  are  related,  for  V;hewell,  they  are  not  identical. 
Our  Ideas  must  also  be  considered  as  causes,  at  least  in  the 
sense  ot  being  conditions  of  experience.  Ideas  function  as 
ioraial  causes.  As  indicated  earlier,  we  aiay  speak  of  final 
causes  in  t'>io  aenses.   (a)  There  are  final  causes  in  the 
sense  oi'   «nd3  in  nature,  Ko  one   can  doubt,  according  to 
l^hewell  that  the  ear  was  "designed  for  hearing"  and  that  hear- 
ing is  its  natural  end,   (b)   The  universe  at  large  laay  be 
thought  of  as  having  a  final  Cause,  an  end   in  view.  There  is 
also  a  First  Cause,  for  \':he*ell,  both  in  a  temporal  and  in  a 
non-temporal  sense  of  "first. «  i^ll  the  palaetlological  sci- 
ences, vte   are  told,  refer  back  to  a  cause  vthich,  temporally, 
was' first.  But  there  la   also  a  First  Cause  in  the  sense  of 
"something  ultimate": 

In  the  utterances  of   Science,  no  c&dence  is  heard 
with  T^hich  the  human  sine  can  feel  satisfied,  Xet 
we  cannot  but  go  on  listenixag  for   and  expecting  a 
satisfactory  close  ,  ,  ,  ,  The  idea  of  something  ul- 
timate in  our  philosophical  researches,  something  in 
which  the  laind  can  acquiesce,  and  which  ^111  leave 
us  no  i"urther  questions  to  ask  of  whence,  and  why, 
and  b^  v>hat  £0%er,  seems  as  if  it  belonged  to  us,  as 
if  Vfe  could  not  have  it  ifeithheld  from  us  by  any  im- 
perfection or  incoiApleteness  in  the  actual  perfor- 
mances of  science,  '6 
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If  "cause"  does  have  the  same  racarilng  in  all  the  above 
cas&6 — and  it  is  ay  judgneent  th«\t  iRhe«;ell  tries  to  give  it  the 
saiue  jie&ning--the  co.raaon  meaiiing  is  that  of  pover.     At  one 
point  Y.heiti'fcll  defines  "cause*'  as  follor/s:      "3y   cause  we  aean  some 
quality,   po'eer,   or  ei'iiceci',  by  vhieh  a  state  of  things  pro- 
cuces  a  succaedin^   stivtt-,  "'''^     But  the  definition  is  unsatis- 
i'sctory.     It  is  difficult  to  deteriaine  whether  "quality," 
"power,"  and  "eriicacy"  are  interxded  to  be  aynonyaous,   I^rther- 
more,   it  is  difficult  to  conceive  &   formal  cause  as  a  quality, 
power,   or  efficacy  by  «hich  a  state  of  things  produces  a   suc- 
ceeding state. 

In  a  passage  apparently  directed  against  Kune»s  analysis 
of  cause,  ^heiRell  rejects  the  possibility  that  events  may  have 
no  cause,   iinc  also  rejects  the  definition  of  cause  as  laerely 
that  event  ■jsh.lch  invariably  precedes  another, ^^     Kheivell's  ar- 
gujaent  here  is  essentially  an  appeal  to  "ehat  everyone  knov/s," 
najaely,   that  by  cause  life  mean  not  only  that  event  which  in- 
variably preciidcs  another,  but  that  event  which  must  precede 
the  other:      "Vihj'-  -aust  it?     ^ere  is  the  necessity?     That  there 
is  such  a  necessity,  no  one  can  doubt, "^^     '?«he'»ell»s  ans«er  to 
his  question  as  to  the  origin  of  the  arviom  that  every  event 
aust  have  a  cause,  i.e..,    that  for  evtry  event  there  is  some 
specific  kind  of  event  vhich  aust  precede  it,   is  to  say  that 
this  is  an  ajtiom  derived  from  our  Idea  of  cause.     He  accepts 
Hume's  argument  that  the  teria  "cause"  does  not  name  any  datura 
of  external  sense,      "Experience  cannot  conduct  us  to  univer- 
sal and  necessary    truths:-  not  to  universal,  because  she  has 


not  tried  all  cases:-  not  to  necessary,  because  necessity  is 
not  a  matter  to  isiiich  experience  can  testilyi'^*^  But,  although 
he  agrees  that  experience  of  phenomena  cennot  provide  the  neces- 
sary infortaation  he  insists  that  we  do  heve  a  concept  ox  cause 
as  the  "quality,  poirer,  or  efficacy,"  necessary  to  the  appear- 
ance of  the  effect.   That  every  effect  must  have  a  cause,  in 
the  above  sense,  he  calls  an  axiom.  And  although  he  accepts 
Hume's  argument  that  senae  and  experience  cannot  be  the  ground 
of  the  axioa,  he  refuses  to  agree  v.ith  Huine  that  v<e,  therefore, 
have  no  Knoviledge  of  such  an  axiom. 

But  the  ground  of  this  iinoTdedge  is  not  set  forth  by 
Vi'heweli  in  as  straightfornvard  u   manner  as  it  should  be.  And 
his  arguments  in  support  of  it  tend  to  exhibit  an  aabivalence. 
For  example,  having  discussed  briefly  «hat  Hume  and  Kant  have 
to  say  on  the  nature  and  extent  of  our  Knowledge  of  cause, 
Whewell  maiees  the  following  statement;  *'Kow  the  essential 
point  in  the  vie*  which  ire  must  take  of  the  idea  of  cause  is 
this,— that  our  view  laust  be  such  as  to  foris  a  solid  basis 
for  our  kno^ledgej"^^  He  then  asserts  that  in  the  mechanical 
sciences  »e  have  universal  and  necessary  truths  concerning 
the  subject  of  causes.  And  he  goes  on  to  say  that  since  any 
viev  which  refers  our  belief  in  causation  to  sense  experience 
cannot  explain  the  possibility  of  such  universal  and  necessary 
truths,  it  is  necess&rj'  to  assert  that  the  mechanical  sciences 
rest  not  upon  generalizations  from  sense  experience,  but  upon 
axioajs  which  flow  from  the  activity  of  the  mind  in  examining 
the  Idea  of  cause.  Such  activity  cannot,  I  should  say,  be 
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called  induction  If  Newton's  discovery  of  gravity  be  taken  as 
a  model  of  the  discovery  of  a  cause  by  means  of  induction.  In 
the  mechanical  sciences  as  they  are  described  above,  our  know- 
ledge of  causes  is  not  the  iiaposition  of  Conceptions  upon 
facts,  but,  instead,  the  unfolding  of  Conceptions  out  of 
Ideas. 

It  is  also  difficult  to  be  certain  how,  according  to 
fhewell  we  arrive  at  our  knowlt-dgti  of  a  First  C&use  and  of  a 
final  Cause,  There  is  also  difficulty  in  attempting  to  re- 
gard our  Knowledge  of  formal  causes  as  being,  in  all  esses, 
the  result  of  induction,  I  shall  deal  with  thtse  briefly  in 
the  order  cited, 

^he¥*ell»s  use  of  the  term  "cause"  in  the  expression 
"First  Cause"  is  consistent  with  his  usage  of  the  term  else- 
where in  that  a  First  cause  enables  us  to  understand  why 
things  occur,  Furtheruiore,  Whewell  clearly  regards  the  First 
Cause  as  a  force,  the  force  necessary  to  account  for  the  ap- 
pearance of  the  universe  as  its  effect  and  the  force  necessary 
to  maintain  the  universe  in  existence,  \chen  expressed  in 
this  vay  a  First  Cause  seems  to  be  a  legitimate  scientific 
concept— an  ordering  of  the  facts  of  experience  by  means  of 
an  act  of  the  intellect.  But  Whevfell  frequently  equates  this 
scientific  concept  with  the  religious  concept  of  a  Creator, 
And  I,  for  one,  cannot  imderstand  ho^  knov-lcdge  of  a  Creator 
c&n   be  arrived  at  by  aieans  of  induction.  If  there  is  an  act 
of  induction  involved  here,  then  the  Creator  must  be  either 
an  Idea  or  a  Conception  imposed  upon  the  objects  of  percep- 
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tion.  iihewell  cites  a  First  Cause  as  s  Fundamental  Idea,  But 
he  does  not  list  &  Creator  as  a  Fundamental  Idea,  And  I  do 
not  understand  how  a  Creator  might  be  unfolded  as  a  Concep- 
tion out  of  the  Idea  of  First  Cause,  ?he%ell»s  proof  for 
the  existence  of  a  First  Cause,  in  either  of  the  above  stnses, 
appears  to  ae  to  be  different  from  the  iiind  of  verification 
to  ifthlch  he  appeals  in  the  case  of  truths  arrived  at  by  means 
of  induction.  The  most  persuasive  of  Wheicell's  proofs  for 
thfc  existence  of  a  First  Cause  is  his  claim  that  a  First 
Cause  is  an  "assumption"  T;hich  satisfies  a  demand  of  reason. 

Similarly,  final  causes,  and  a  final  Cause,  are  not,  ac- 
cording to  hiifl.  Conceptions  superimposed  upon  Tacts."  They 
are,  instead,  "necessary  assumptions"  *hlch  enable  tht  nslnd 
to  comprehend  hov  certain  events  can  be  brought  vithin  the 
fraaovork  of  knowledge. 

It  has  been  held,  and  rightly,  that  the  assuaption 
of  a  Final  Cause  of  each  part  of  aniaials  and  plants 
is  as  inevitable  as  the  assuiaptlon  of  an  efficient 
cause  of  every  event.  The  saaxia,  thst  in  organized 
bodies  nothing  is  irj  vain,  is  as  necessarily  true 
as  the  maxim  that  nothing  happens  by  chance,  I 
have  else-sshere  sho7,n  fully  that  this  Idea  is  not 
deduced  from  any  special  facts,  but  is  assumed  as 
law  governing  all  Tacts  in  organic  nature,  directing 
the  researches  and  interpreting  the  observations  of 
physiologists, 64 

(vi)   The  Apolicgtion  of  Inductive  Fiscoverlcs 
The  application  of  truths  found  out  by  induction  is  only 
in  certain  cases  a  part  of  science,  V^here  the  application 
consists  in  the  verification  of  the  discovery  by  additional 
experiments  and  reasonings,  this  is  a  part  of  science.  Further- 
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more,  tho  extension  ol  the  induction  to  new  cases  not  tiken 
into  accoux'it  by  the  original  discoverer  is  alPO  properly  called 
sclwntil'ic  activity.  But  the  application  of  inductive  truths 
to  secure  a  practical  end--i,c.,  rhat  is  today  called  tech- 
nology—-^^he-ji  ell  calls  art,  anc  says  that  this  is  not  a  part 
of  science. 

£■-»   Ijqcfuctiarj  3.S  a  jiethod  of  Latablishing  Derini- 
tlpns 

*he*ell  subscribes  to  the  vieiv  that  not  only  words  but 
also  things  cen  be  defined,  Rhat  he  apparently  means  by  de- 
fining things  is  setting  forth  in  «ords  an  account  of  what 
used  to  be  called  the  essence  of  a  thing, ®^  He  speaks,  for 
example,  ebout  defining  man  &nd  offers  the  definition, "Man 
is  a  reasonable  animal,"  And  speaidng  of  dogs  he  says, 
"Az^one  can  make  true  assertions  about  dogs,  but  who  can  de- 
fine a  dog?«» 

In  his  attempt  to  explain  the  method  of  arriving  at  de- 
finitions of  men,  dogs,  and  the  like,  ?hewell  vacillates  be- 
tween t%o  positions.  He  sometimes  holds  th?.t  such  "defini- 
tions" are  the  result  of  induction.  But  at  other  times  he 
holds  thut  such  definitions  are  aade  possible  by  an  intuitive 
recognition  of  the  natural  classes  *hich  neture  exhibits, 

(&)  Lfefinitions  of   Objects  the  Result  of  Induction 
A   statement  ishich  asserts  the  essence  of  the  object 
?ih©well  calls  e  definition.  Sensible  intuitions  are  the  evi- 
dence for  the  existence  of  the  ob;jcct,  When  ve  caake  our- 
selves the  object  of  inquiry,  intuition  not  only  supplies  us 
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with  the  evld€DC€  for  our  existence,  but  alao  supplies  us  vith 
our  cature.  But  vbere  our  attempt  to  discover  the  nature  of 
external  objects  is  concerned.,  Intuition  will  not  suffice.  We 
Intuit  representetions  of  the  object,  not  the  object  itself. 
In  order  to  get  at  the  nature  of  the  object  from  the  empirical 
evidence,  we  must  employ  Induction.  That  is  to  say,  vje  must 
unite  the  represent'jtions  by  means  of  en  act  of  the  intellect. 
The  ulti;nate  goal  of  science  Is  to  know  the  object,  not  in 
tenas  of  its  sensible  representations,  but  in  terras  of  its 
fornal  qualities.  Once  this  goal  is  reached  the  science  may 
be  based  upon  intuitively  Icnotm  axioms.  But  the  road  to  this 
goal  is  via  inductively  established  truths.  And  some  of  these 
truths,  najnely  those  iRhlch  state  the  essential  characteristics 
of  objects,  are  neither  lsv.s  nor  causes.  They  are,  instead, 
definitions,  We  mey,  therefore,  properly  say  that  so.ne  de- 
finitions are  arrived  at  inductively.  Not  all  definitions 
are  so  arrived  «t,  however,  as  1  pointed  out,  above,  under 
"The  Explication  of  Conceptions,"  But  some  definitions  neces- 
sarily are  arrived  s.t   by  means  of  the  colligation  of  facts. 
Induction  is,  therefore,  a  method  of  establishing  definitions. 
As  an  eatample,  let  us  consider  a  botanist  who  is  attenip- 
tlng  to  classlfj--  plants.  In  \^herell»3  opinion,  the  botanist's 
desire  at  this  point  is  to  discover  the  definitive  charac- 
teristics of  the  plants  before  him.  He  is  not  attempting  to 
define  the  words  "rose,"  ''narcissus,"  and  the  like,  but  the 
genera  Hp sa ,  Narcissus,  end  the  like.  Hot*  does  the  botanist 
proceed? 
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First  be  "decomposes  the  facts,"  1.^.,  breaks  doim  the 
plants  before  hla  into  smaller  units-- pistil,  stamens,  petals, 
e^p.— and  then  ttttempts  to  relate  these  parts  to  a  fundamental 
Idea.  Perhaps  he  selects  the  Idea  of  likeness,  (This  viould 
be  selectee  tentatively,  ^.e, ,  as  a  hypothesis.)   If  he  se- 
lects this  Idea  he  vould  begin  to  arrange  the  plants  before 
him  in  terms  of  likeness.  Some  plants  have  the  same  nuaiber 
of  stamens,  some  have  the  same  number  of  petals,  and  so  on. 
Eventually,  the  botanist  will  decide  that  certain  likenesses 
are  definitive  of  a  genus  *hich  he  may  then  name  Bosaj  A  rose 
is  a  shrub  having  rodlike,  prickly  steras.  Its  tlovi»er  has 
five  petcils.  And  so  on.  To  say  that  the  roses  which  he  has 
examined  have  the  above  characteristics  merely  describes  cer- 
tain plants  T/hich  he  has  examined.  To  say  that  all  roses 
have  such  characteristics,  and  that  such  characteristics  are 
definitive  of  roses, constitutes  a  definition  of  a  rose.^^ 
That  such  a  "definition"  is  an  induction  is  sho*n  by  such 
considerations  as  (l)  it  unites  a  number  of  sensible  repre- 
sentations by  means  of  sn  act  of   the  intellect}  (k)   the  re- 
presentatiDns  are  united  by  relating  thein  to  an  Ideaj  (g) 
the  "definition"  is  a  general,  as  opposed  to  a  particular, 
statement,  and  applies  to  all  rosesj  and  (4)  it  "proceeds" 
from  the  iCnown— the  roses  exassined— to  the  unknown— the  roses 
not  examined. 

(b)  pefinitlonfi  of  Objects  the  Result  of  the 
Intuition  of  Katurel  (;iass€'-3. 

On  the  basis  of  the  above  view  it  might  have  to  be  al- 
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lOT/ed  that  we  Impose  a  classification  upon  nature.  But  if 

there  are  natural  classtis,— and  toewell  thinks  there  are — 

then  the  proper  Job  of  tht  classificatory  scitntlst  is  to 

discover  these  classes,  not  create  them^  To  the  extent  that 

these  classes  are  diseoveredji  it  would  seeoi  that  vse  recognize 

them  directly  and  Intuitively i 

If  'Re  had  not  the  power  of  perceiving  in  the  ap~ 
peurances  rirouncl  us,  liiccncss  anc  unlikentsr,  re 
could  not  consider  objects  as  distributed  into 
kinds  at  all.  87 

Wie\vell»s  usage  in  the  above  quotation  asserts  his  realistic 
viov:  that  natural  objects  in  thearclves  exhibit  cert--'"  'de- 
finitive features,  ar>d  that  it  is  these  d'efinitive,  or  essen- 
tial, cnaracttiri sties  that  aiust  appear  in  a  proper  "defini- 
tion" 01  the  object.  On  the  basis  of  such  a  view  a  good  "de- 
finition" becoues  synonymous  vith  a  correct  description.   The 
"definition"  of  cog,  and  the  description  of   a  dog  in  terras  of 
the  essentied,  or  ccfining,  characteristics  of  a  do*:,  fill  be 
identical.  'Xhis  setna  to  Wheweli  an  essential  assertion  if 
we  are  to  aaice  possible  reasoning  conctrnin^  Uilngs,  Without 
the  persuasion  that  thero  &rs  ch;  racteristic  marks."  by  v.hich 
things  can  be  aefined  in  woras,  our  deductions  remain  purely 
forifl&l  and  vsithout  any  empirical  reference.  If,  for  exafaple, 
we  wish  to  reason  concernini^  the  relations  between  aien  and 
animals  it  is  necessary  that  "man"  and  "animal"  be  defined  in 
such  a  fashion  that  such  reasoning  can  be  perforaaed,  We, 
therefore,  necessarily  assume  tne  possibility  of   such  ifefini- 
tions.  janc,    in  oratr  that  our  reasonings  nay  relate  to  the 
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phenoaifenal  •world  we  assert  the  existence  of  such  defining 
characteristics.  For  this  reason,  "*e  icust  In  all  cases  of 
doubt  or  obscurity  refer,  not  to  lAords  or  definitions,  but 
to  things,*^'®  From  this  *e  m&y  conclude  thet  tht  task  of  the 
scientist  here  is  first  to  discover  the  things  and  then  name 
them. 

There  are,  then.  In  Whewell,  two  opposing  views  about 
our  definitions  of  objects.  One  is  that  a  definition  repre- 
sents an  act  of  induction  In  ishich  the  mind  imposes  &  forai 
upon  sensible  representations.  The  other  is  that  the  form 
is  giTen  to  the  observer  along  -sRlth  the  sensible  representa- 
tions, v-ith  the  result  that  the  definition  is  a  description, 

(jc)   Ihree  Att^aPts  to  F~&olvc  the  Above  OD^^ogition 
V«.hev<ell  clearly  recognizes  thet  the  above  views  src  op- 
posed. How  this  opposition  may  be  resolved  is  discussed  by 
lihewell  in  three  different  ways  which  I  t>ill  not,  discuss 
seriatidi*  idis  first  atteiipt  ct  a  resolution  is  to  show  that 
the  imposition  of  formal  qualities  upon  experience  precedes 
the  scientific  act  of  cl&ssificstion.  Scifcntific  clsssifica- 
tion  merely  employs  foriaal  Qualities  already  prtsent  in  the 
objects  it  classifies.  It  is  true  tht.t  objects  are  not  ^iven 
as  classified.  Their  classification  does,  therefore,  require 
further  Idealization — i,e, ,  iimuctlon.  But  it  Co&s.   not  caploy 
any  Ideas  which  are  not  already  present  in  the  objects  prior 
to  their  classification.  V.a   have  a  theory  to  th«^.  effect  that 
the  objects  shich  the  non-scientific  mind  perceives  are  so 


perceived  as  thf  result  of  foreotter,  fnd  unrecallable,  col- 
ligf.tlons  of  fect£«  The  facts  in  this  esse  would  be  non- 
cognitive  ppci  precosnitlve  entities  called  sensations.   In 
setting  up  clasees  of  objects  the  task:  of  the  scientist  is 
to  discover  the  rcfinner  in  ^bich  objects  have  been  formally 
structured  by  the  perceiver.  In  defining  classt-s  his  task 
is  to  discover  a  structure  which  has  already  been  imposed. 
The  structure  which  has  already  been  imposed  is  largely  un- 
c:>nociou3»  We  non-scientistij  cen  tell  a  rose  from  a  daffodil, 
a  cat  frota  a  dog,  end  so  on.  But  we  sre  not  very  articulate 
vhen  it  comes  to  explaining  whet  distinguishes  one  from  the 
other.   In  the  case  of  the  scientist  he.  Qua  scientist,  makes 
articulate  a  structur*^  which  hse  already  been  laposed  by  him 
in  an  unscientific  way. 

The  scientist  begins  ydth  perceived  objects.  These  aye 
objects  by  virtue  of  the  fact  that  they  already  possess  s 
forsal  structure.   The  scientist,  therefore,  classifies  ob- 
jects in  tersas  of  this  formal  structure-.  It  is  uuitc.  true 
that  objects  possess  this  structure  by  virtue  of  antecedent 
acts  of  Induction.  But  the  classificatory  process  takes  place 
after  these  unoonacious  acts  of   induction  have  been  perloraed, 
tven  though  classification  represents  a  furthor  Idealisation, 
it  always  eciploys  only  foriaal  properties  already  present. 
Classification  is,  therefore,  not  in  all  ces^s  &  ne«>  act  of 
Induction,  but  an  organization  of  "old"  inductions,  Since 
It  does  not  impose  new  formal  properties  upon  the  objects  it 
is  not  induction.   Induction,  employing  sensations  as  data. 
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yields  objects  of  perception.  ClassilicatloR,  e/Eiploying  ob- 
jects as  data,  yields  not  nevr,  or  altered,  objects,  but  a 
science  of  objects.  Some  examples  will  help  to  clarify  this 
contention. 

Rudimentary  classifications  involve  only  the  Idea  of 
lliceness  as,  for  example,  classification  by  type.  Classi- 
fication by  type  occurs  uhen  one  takes  an  individual  as  re- 
presentative of  a  species,  A  particular  plant  irtiich  I  now 
hold  in  my  hand  becomes  the  basis  of  a  classification  vihen 
I  decide  that  I  shall  call  it,  and  all  plants  "like"  it  a 
rose.  Did  I  create  this  classification  or  discover  it?  The 
ansieer  is  that  I  did  both,  I  "created"  the  rose.  And  I 
created  the  class  in  that  I  determined  to  take  this  parti- 
cular plant  as  a  type.  I  discovered  it  in  that  I  found  out 
that  there  are  a  lot  of  plants  like  the  one  I  am  no^  holding. 
In  this  sense  the  class  is  a  nstural  class, 

V.hewell  has  three  major  arguments  in  support  of  the  exis- 
tence of  natural  classes,  (§)  The  atteapt  to  classify  things 
in  nature— aa  opposed  to  experience— presupposes  nstural 
genera,   (b)   "The  manner  in  which  Genera  have  been  established 
proves  that  they  are  regulated  by  thfc  principle  of  being  na- 
tural, and  by  that  alone.  For  they  are  not  formed  according 
to  any  a.  priori  rule,"^^  They  are,  in  other  v;ords,  discovered 
a  posteriori,   (c)  Yt  are  able  to  observe — in  botany  and  zoology 
at  any  rate— that  some  characteristics  are  necessarily  related. 
On  the  basis  of  such  an  observation  »e  can  attempt  to  classify 
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things  in  nature  by  employing  not  simply  the  Idea  of  likeness, 
but  also  the  Idea  of  affinity.  Here  classification  proceeds 
not  by  taking  some  individual  as  a  type,  but  by  employing  new 
inductions,  Whewell,  however,  t^ill  not  allo^*  that  these  in- 
ductions in  any  way  change  the  objects. 

Although  for  purposes  of  considerEtion,  re   may  separate 
th«  functions  of  living  things,  these  cannot  be  separated  in 
nature.  Certain  functions  "go  ¥/ith"  certain  other  functions. 
And  modifications  in  the  one  are  accompanied  by  modifications 
in  the  other.   Frequently  when  we  classify  things  in  accor- 
dance with  one  function,  and  then  classify  them  in  accordance 
with  another,  we  find  that  the  two  classifications  coincide. 
In  such  a  case,  TStiewell  believes,  we  have  discovered  a  natural 
classification.  He  quotes,  in  support,  Decandolle  on  this 
point.  It  has  been  found  that  if  plants  are  classified  as 
raonocotyledonous  and  dicotyledonous — a  classification  estab- 
lished in  terms  of  their  reproductive  organs— the  same  results 
are  achieved  as  when  they  are  classified  as  endogenous  and 
exogenous — a  classification  established  in  terms  of  the  pro- 
cess of  nutrition.  "Thus,"  Decandolle,  asserts, 

the  natural  classes  founded  on  one  of  the  |s;reet  func- 
tions of  thfc  vegetable  are  necessarily  the  sage  as 
those  which  are  founded  upon  the  other  functions; 
and  I  find  here  a  very  useful  critex-ion  to  ascertain 
whether  a  class  is  natural:  namely,  in  order  to  an- 
nounce that  it  is  so,  it  ;iiust  be  arrived  at  by  the 
two  roads  t^hich  vegetable  organization  presents. 90 

But  plants  are  not  originally  "given"  to  the  pcrceiver 

as  iLonocotyledonous,  That  there  might  be  such  a  class  as 

monocotyledons  is,  at  first,  an  hypothesis,  an  induction. 
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Prior  to  this  it  v.'ould  have  to  be  taiovm  that  certain  parts  of 
plants  are  reproductive  organs.  To  know  that  a  plant  has  re- 
pi*oductlve  organs  Itself  Involves  an  act  of  the  intellect. 
But  once  It  becomes  known  that  plants  do  have  a  sexual  appara- 
tus, then  this  becomes  p&rt  of  the  realm  of  fact.  However, 
at  this  stage  it  is  still  not  evident  to  the  observer  that 
plants  may  be  classified  by  reference  to  their  reproductive 
organs.  To  classify  them  in  this  v^ay  requires  a  further  act 
of  the  intellect.  Such  an  act  is  an  induction,  and,  to  this 
extent,  the  classification  is  imposed  upon  nature.  But  this 
induction  did  not  create  the  sexual  organs  of  plants.  Instead, 
by  means  of  the  induction  it  »as  discovered  thnt  plants  could 
be  classified  in  terms  of  a  structure  which  pre-existed  that 
particular  act  of  induction  T?faich  accorapllshed  the  classifi- 
cation. 

There  are,  in  ay  opinion,  two  raa^or  weaknesses  in  ¥:hewell*s 
views  concerning  classification  of  the  objects  of  perception. 
(a)  The  first  is  that  in  his  account  of  the  clsssiflcatory 
0ciences  Vvhewell  seems  to  use  "induction"  differently  than  he 
does  in  his  discussion  of  the  other  sciences.  In  his  discus- 
sion of  the  other  sciences  induction  is  a  method  whereby  Con- 
ceptions are  imposed  upon  data.  But  in  his  discussion  of  the 
classificatory  sciences  induction  appears  to  be  a  method  where- 
by a  pre-exi stent  order  is  discovered,   (b)  The  second  weak- 
ness in  his  account  is  that  he  confuses  the  particular  with 
the  universal.  It  is  obviously  the  latter— man,  dog,  rose, 
etc,,— that  he  is  trying  to  "define,"  But  he  seems  to  think 
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that  his  task— or,  &t   any  rate,  the  task  of  the  scientist— is 
to  define  the  former.  Mill  asserts  that  the  problem  at  this 
level  is  to  deterjnine  what  a  general  name  denotes,  Whewell 
asserts  that  the  problem  is  to  determine  what  the  object  de- 
noted is. 

The  second  *ay  in  T^hich  Whewell  tries  to  resolve  the  ap- 
parent discrepancies  in  his  account  of  hOTs  we  come  to  know 
that  there  are  kinds  of  natural  objects,  is  conducted  In  ternis 
of  the  "principle  of  intelligibility,"  It  would  seem  to  be 
his  view  that  there  are  many  principles  of  Intelligibility. 
Nevertheless  he  soaetiaes  speaks  of  the  principle  of  intel- 
ligibility. The  principle  may  be  formulated  in  tv.o  ways,  one 
of  them  very  general,  the  other  more  specific. 

Speaking  very  generally,  the  principle  of  intelligibility 
is  tlriat  Vfords  must  be  defined  in  such  a  way  thct  intelligible 
discourse  becomes  possible.  The  grounds  of  the  possibility 
of  intelligible  discourse  are  many.  But  only  one  of  these 
concerns  us  here,  namely,  that  assertions  concerning  objects 
must  be  possible.  These  assertions  are  of  two  kinds,  parti- 
cular and  general.  But  particular  assertions— ^,£,,  This  tree 
has  green  leaves— always  imply  the  possibility  of  general  as- 
sertions. To  speak  of  "this  tree"  for  example.  Implies  that 
I  can  make  general  assertions  about  trees.  Trees  are  fixed 
In  the  ground,  have  a  solid  stem,  branches,  leaves,  and  so 
on.  The  condition  of  intelligibility,  therefore,  is  that 
general  assertions  shall  be  possible.  FXilly  formulated,  this 
principle  is  that  "the  condition  of  the  use  of  terms  Is  the 
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possibility  ol  general,  intelligible,  consistent  assertions. "^^ 

Speaking  more  specifically,  the  principle  of  intelligi- 
bility is  that  a  »ord  shall  name,   one  thing,  and  one  thing  only. 
Vtien   expressed  in  this  form  the  principle  of  Intelligibility 
may  be  rephrased  as  the  principle  of  unity.  And,  although 
many  words  obviously  have  many  meanings,  this  consideration 
is  irrelevant.  The  principle  of  intelligibility  still  remains 
that  liPhen  v?e  use  a  i^ord  te  can  indicate  what,  in  the  context 
in  ¥fhich  v-e   use  it,  the  isord  n&raes.  A   corollary  to  the  prin- 
ciple— actually,  VlheT*ell  seys  it  is  the  same  principle  seen 
from  the  objective  point  of  vieis— is  that  there  should  be 
"things"  T^hich  are  "one."  Unless  there  are  such  things,  then 
a  vord  cannot  be  the  name  of  "one  thing,"  And  unless  names 
can  naiae  one  thing,  they  are  of  no  use. 

A  word  -Rhich  expressed  a  sere  isanton  collection  of 
unconnected  attributes  could  hardly  be  a  iftord ;  for 
to  such  a  collection  of  properties  no  truth  could 
be  asserted,  and  the  word  vfould  disappear  for  want 
of  some  occasion  in  'which  it  could  be  used. 92 

Since  what  we  are  aiming  for  in  science  is  general  as- 
sertions, our  chief  interest  lies  *lth  general  names.  Such 
names  refer  to  many  individuals  t.hich  we  associate  because 
of  certain  resemblances  among  them,  and  because  of  certain 

permanently  connected  properties.  Such  collections  of  indi- 

qjr 
viduals  are  called  "kinds,"  ''sorts,"  "classes, w^*^  "LCan," 

"animal,"  "living  thing,"  are  each  a  name  of  a  kind.  \Ve  also 
note  that  "living  thing"  includes  men  and  animals,  but  ex- 
cludes stones,  "Body"  would  Include  all  four. 

To  the  question,  "^liat  justifies  such  names?"  Illiewell 
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gives  two  answers,  {a)     They  are  Justified  if  ne   can  use  them 

to  express  true  propositions,  and  (b) : 

Ihen  ve  have  such  a  Series  of  Kames  and  Classes,  we 
...  tsoce  for  j^ranted  irresistibly  that  each  class  has 
some  character  *hich  distinguishes  it  from  other 
classes  ♦  ,  .  ,  l^e  esK  whet  kind  of  beast  a  dog  is; 
i^at  icind  of  animal  e  beast  is}  and  ve   assume  that 
such  questions  admit  of  ansv^^ersj  — that  each  ttind  has 
soae  mark  or  marks  by  ?fhich  it  may  be  described  •  •  •  . 
ISe  entertain  a  conviction  that  there  must  be,  among 
things  so  classed  and  named,  a  possibility  of  defin- 
ing each. 9* 

NoTf  we  must  asK,  \shat  is  the  ground  of  this  conviction? 

Vihe%ell»s  answer  is  as  follows: 

Our  persuasion  that  there  must  needs  be  character- 
istic marks  by  ¥;hlch  things  can  be  defined  in  *-ords, 
is  founded  on  the  assumption  of   the  necessary  possi- 
bility of  reasoning. 95 

If  v.e  are  to  reason,  not  about  i^^^ords,  but  about  men  and  ani- 
mals, for  example,  it  is  necessary  to  "define"  man  and  animal 
in  such  a  way  that  our  reasonings  «ill  refer  to  them.  If  we 
"define"  animals  as  "beings  impelled  to  action  by  appetites 
and  passions"  and  if  we  "define"  man  as  an  animal,  ve  may  de- 
duce that  man  is  impelled  to  act  by  appetites  and  passions. 

And  if  we  add  a  further  definition,  that  'man  is  a 
reasonable  animal,*  and  if  it  appear  that  'reason  im- 
plies conformity  to  a  rule  of  action,*  we  can  then 
further  infer  that  man*s  nature  is  to  conform  the 
results  of  animal  appetite  and  passion  to  a  rule  of 
action. 

The  possibility  of  pursuing  any  such  train  of 
reasoning  as  this,  depends  on  the  definitions,  of 
animal  and  of  man,  which  we  have  introduced;  and  the 
possibilitj'  of  reasoning  concerning  the  objects  around 
us  being  inevitably  assumed  by  man  from  the  consti- 
tution of  our  nature,  we  assume  consequently  the  pos- 
sibility of  such  definitions  as  may  thus  form  part  of 
our  deduction,  and  the  existence  of  such  defining 
characters, 96 

The  third  way  in  y-hich  ¥;hewell  relates  his  view  that 
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there  is  a  nature  which  we  discover  directly  and  a  nature  v.iiich 
we  assert  hypotheticelly  on  the  basis  of  inductions,  is  not  un- 
liice  the  account  above.  It  differs  only  in  that  it  gives  ex- 
pression to  a  more  obviously  pragcaatic  approach  both  to  nature 
and  to  icnov.ledge.  The  pragmatic  element  is  clearly  suggested 
above,  and  I  shall  not  elaborate  It  here  at  any  great  length. 
It  is  certainly  implied  in  the  preceding  accouiit  that  v-e  first 
decide  what  we  want— in  the  above  case  we  want  to  reason  de- 
ductively about  nature— and  then  we  set  about  discovering  jae&ns 
to  this  end.  If  the  means  "if.oriC,"  they  are  Justified, 

\*hether  the  prsgiaatiam  in  the  above  account  is  conscious 
or  not,  I  do  not  know.  But  there  are  certainly  instances  of 
conscious  pragraatisffi  in  Whewell.  One  such  instance  is  a  brief 
discussion  v<hich  he  conducts  of  the  problem  of  "defining" 
whales.  Is  a  whale  a  fish  or  a  maminal?  His  ansii^er  is  that  a 
whale  is  a  fish  or  a  inamaal,  depending  on  the  purpose  of  the 
person  who  is  doing  the  defining.  From   the  standpoint  of  the 
fisherman  a  whale  is— i.e.,  may  pj'operly  be  defined  as— a  fish. 
The  fisherman* 3  classes  of  genera  include  "things  I  catch  for 
a  living. «  One  icind  of  thing  he  catches  for  a  living  is  the 
whale.  And  since  for  him  whales,  cod,  macicerel,  and  the  rest, 
are  defined  in  relation  to  his  occupation,  the  whale  is  a  fish. 
It  is  something  he  ♦Tishes"  out  of  the  sea.  For  this  reason, 
says  Whewell,  it  is  quite  proper  to  speak  of  whale  fisheries. 
But  in  natural  history  the  whale  is  classified  as  a  mammal, 
because  to  do  so  suits  the  purposes  of  the  natural  historian. 
The  natural  historian  has  decided  to  classify  not  on  the  basis 
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of  what  things  are,  snd  ^hat  things  are  not,  fished  out  of  the 
sea,  but,  rather,  or  the  basis  of  certain  permanent  collec- 
tions of  properties,  Vihy  he  does  so,  and  the  justification 
for  doing  so,  is  discussed  in  (£)  above, 

(d)  The  Abovfe  Opposition  not  Satisfactorily 
Resolved, 

The  material  just  set  forth  is  compatible  vith  Miewell»s 
assertions  elsewhere  that  definitions  are  the  results  of  the 
mind's  activity  operating  In  accordance  ^ith  the  principles  of 
unity  and  intelligibility.  But  it  is  clear  that  in  the  above 
three  accounts  there  are  elt-ments  of  two  incompletely  asslial- 
lated  vie*s.  The  one  vie*  is  that  the  principle  of  unity  is 
logically  prior  to  the  perception  of  the  object  which  has  been 
constructed  in  accordance  rdth  that  principle.  The  other  is 
that  the  object  itself  is  logically  prior  to  the  definition 
of  it  and,  presumably,  is  therefore  also  logically  prior  to 
the  principles  of  unity  and  intelligibility. 

Are  objects  given  to  the  scientist,  or  does  the  scientist 
create  them  in  order  that  he  may  have  an  intelligible  if.'orld? 
Does. the  scientist  make  the  ^porlc  intelligible,  or  does  he 
discover  its  intelligibility?  Vkhevell  runs  into  a  greet  deal 
of  difficulty  in  this  area,  and  I  doubt  ivhether  his  position 
can  be  stated  in  a  more  consistent  way  than  he  himself  states 
it.  He  really  is  pulled  in  two  directions.  For  he  has  to 
bring  together  at  least  the  following  claisass   (l)  objects 
are  the  result  of  the  mind's  activity j  (£)  the  construction 
and  the  naming  of  objects  are  Interrelated  since  the  name  must 
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stand  for  some  identifiable  thing  of  y^hich  meaningful  and 
significant  predicates  can  be  asserted}  (s)  predication  and 
classification  are  interrelated  since  true  predication  is 
frequently  dependent  upon  proper  classification;  end  (4)  all 
the  foregoing  are  interrelated  by  means  of  a  correspondence 
theory  of  truth.  Since  in  order  for  a  statement  to  be  true 
it  is  necessary  that  the  facts  have  the  seme  relation  in  a 
proposition  that  they  have  in  reality,  V.hev,'ell«s  problem 
seeiES  to  be  to  maice  (1),  (£),  and  (£)  square  with  the  corres- 
pondence theory, 

T^toewell  does  not  make  precise  enough  v^hether  the  pro- 
cess of  scientific  naming  rests  upon  the  need  for  intelligi- 
ble discourse  or  upon  observational  procedures  for  discover- 
ing the  ways  in  ^hich  objects  and  creatures  are  in  fact  alike, 
apart  from  the  deaiancs  of  intelligible  discourse.  There  is 
a  difference  between  discourse  which  is  merely  intelligible 
and  discourse  which,  in  addition  to  being  intelligible,  states 
what  is  true  of  the  objective  world.  His  account  of  naming 
and  classification  is  vague  for  the  reason  that  he  does  not 
succeed  in  aieslgamating  two  distinct  contentions,  the  first 
being  that  the  mind  by  its  own  activities  introduces  intelli- 
gibility into  experience,  and  the  second  being  that  true 
scientific  discourse  is  not  about  experience  but  about  the 
independently  organised  and  intelligible  external  world,  the 
preexistent  universe  of  natural  objects.  For  example,  his 
claim  that  I  must  make  the  tree  before  I  can  see  it  is  at 
variance  with  his  claim  that  in  biology,  as  elsewhere,  "there 
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m^  be  many  classifications  iihich  are  jaoderately  good  and 
natural,  but  there  is  only  one  *Mch  is  the  best  and  true 
natural  aystea,  »'97 

The  problem  is  not  too  obvious  on  the  level  of  naming 
individuals,  although  it  is  certainly  latent  on  this  level, 
When  I  name  an  enliaal  a  "lion"  I  have  to  have  some  sort  of 
reason  for  doing  so.  Here,  according  to  l^heirell,  the  r.ain 
problem  is  to  employ  the  principles  of  unity  and  intelligi- 
bility in  such  a  usay  that  I  distinguish  the  lion  from  the 
zebra  he  is  devouring,^^  But  uhen  he  cojues  to  the  problems 
of  classification  he  begins  to  worry  not  only  about  the  in- 
telligibility of  discourse  but  also  about  its  truth,  TSfhat 
he  says  about  naming  at  one  point  seems  to  make  it  necessary 
that  truth  be  derivative  from  the  operation  of  naming.  If, 
as  he  says,  I  group  a  number  of  sensations  and  call  the  group 
a  tree,  then  it  is  a  fact  that  that  is  what  a  tree  is.  I 
have  determined  the  truth  of  the  proposition,  "This  is  a 
tree,"  by  my   deterzaination  to  name  this  particular  group  of 
sensations  a  "tree,"  with  the  result  that  any  subsequent  vorry 
about  whether  or  not  it  really  is  a  tree  is  quite  out  of 
place.  But  elsewhere  his  vie*'  is  that  the  truth  of  such  a 
proposition  as  ^This  is  a  tree"  is  dependent  upon  my  having 
accurately  identified  a  natural  class. 

Another  way  in  which  to  frame  the  above  objection  iwould 
be  to  say  that  ^hewell  maices  the  principle  of  intelligibility 
regulative  for  discourse  but  is  unwilling  to  permit  it  to  be 
regulative  of  nature.  And  his  problem  is  that  true  Intel- 
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ligible  discourse  concerns  nature,  and  is  true  by  virtue  of 
its  conformity  to  nature,  ViheT.ell  gets  into  particular  diffi- 
culty Tfthen  Dealing  with  tbe  classificatory  sciences,  since 
for  these  he  insists  that  the  Book  of  Nature  is  their  diction- 
ary. He  will  perciit  the  orbit  of  Mars  to  be  something  Tthlch 
the  Blind  introduces  into  the  facts  and  which  it  (not  surpris- 
ingly) subsequently  discovers.  But  he  cannot  bring  himself 
to  support  an  analogous  interpretation  of  the  origin  of  na- 
tural kinds. 

4.   Induction  and  Axioms 

I  shall  set  forth  ?.hewell»s  views  about  axioms  more  fully 
when  1  discuss  intuition  and  deduction.  But  one  of  his  views 
about  axioms  is  relevant  here.  Our  inductions,  whether  they 
yield  definitions,  laws,  or  causes,  can  be  checked  by  a  method 
which  I  shall  call  the  axiomatic  method.  This  independent 
check  upon  our  inductions  prevents  our  inductions  from  being 
arbitrary,  and  is  a  means  of  verifying  them. 

He  may  illustrate  this  by  considering  definitions.  In 
the  case  of  the  objects  of  the  purely  formal  sciences  as,  for 
example,  geometry,  definitions  are  prevented  from  being  arbi- 
trary by  the  necessity  that  they  conform  to  the  Idea  from  which 
they  spring I 

■Re  may  always  find  an  A>Liom  which  shall  take  the  place 
of  a  Definition,  If  we  assume  a  proper  Axiom  respec- 
ting straight  lines,  we  need  no  Definition  of  a 
straight  line.  But  in  whatever  shape  the  principle 
appear,  as  Lefinition  or  as  Axiora,  it  has  nothing  about 
it  casual  or  arbitrary,  but  is  determined  to  be  what 
it  is,  as  to  its  import,  by  the  most  rigorous  neces- 
sity, growing  out  of  the  Idea  of  Space, ^^ 
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EescriptiTc  astronomy  takes  as  Its  subject  matter  em- 
pirical space,  £jnd  is  an  inductive  science.  But  its  dei'ini- 
tions  cannot  be  purely  arbitrary,  at  least  »here  the  formal 
quality  of  empirical  space  is  concerned,  because  for  the  de- 
scriptive science  we  cein  always,  in  principle,  substitute  a 
purely  formal,  axiomatic,  science.  To  actually  succeed  in 
accomplishins  this  substitution  requires  soraeone  of  the 
stature  of  Kepler.  It  cannot  be  done  by  everyone.  But  in 
principle  it  can  be  done.  Our  guarantee  that  it  can  be  done 
rests  in  our  aetatbeory  where  we  show  that  the  formal  quali- 
ties of  perception  are  derivative  from  the  Ideas  and  Concep- 
tions of  the  perceiver.  Therefore,  we  should  be.-  able  to  sub- 
stitute an  axiomatic  system  for  at  least  the  definitions  and 
laws  of  descriptive  astronoiuy  to  the  extent  that  its  l&ws  are 
laws  of  the  fon^al  properties  of  space.  If  we  cannot  aake 
the  substitution,  this  assures  us  that  there  is  something 
wrong  with  the  descriptive,  inductive,  science.  If  we  can 
make   tht  substitution,  this  assures  us  th&t  our  definitions 
and  laws  are  "true." 

Inhere  the  causes  investigated  by  the  inductive  sciences 
are  concerned,  we  often  find  a  similar  check  upon  the  arbi- 
trariness of  the  definitions  of  such  causes.  It  is  often 
possible  either  to  substitute  axioms  for  the  definitions  or 
to  dispense  with  definitions  and  employ  axioms  in  thtlr  place. 
For  exaraple,  "ci^use"  itself,  which  is  the  basic  concept  of 
all  sciences  which  investigate  causes,  is  introduced  not  in 
the  fora  of  a  definition  but  under  the  guise  of  a  number  of 


1.^3 

axioms. 

Axioms  are  alvsays  present  in  knov.ledge  even  though  they 
may  not  be  explicitly  statec.  In  fact,  to  cliscover  precisely 
what  the  axloae  of  any  given  science  are  often  requires  a  long 
period  of  time.  To  make  these  a.xioms  explicit  it  is  necessary 
that  the  Ideas  from  'which  they  flo*  be  clearly  understood.  The 
criterion  of  the  clarity  and  distinctness  with  lihlch  these 
l&e&s   are  understood  is  thet  that  person  has  a  clear  and  dis- 
tinct apprehension  of  any  given  Idea  if  he  sees  the  necessity 
of  the  axioras  pertaining  to  it,  and  if  he  sees  the  cogency  of 
the  argUHsesnts  based  upon  the  axioms.  In  the  case  of  such  a 
person  we  may  say  that  the  truth  of  the  axioms  is  grasped  by 
intuition.  The  truth  Is,  hoY.ever,  not  grs^sped  in  a  moaent, 
but,  rather,  arrived  at  progressively.  This  holds  true  both 
for  the  formal  sciences  and  for  the  eapirlcal  sciences. 

The  axloais  are  not  arbitrary  assumptions,  and  they  are 
not  selected  iiypo theses.  They  are,  instead,  propositions 
which  we  aust  see  to  be  universally  and  necessarily  true  if 
science  itself  is  to  have  the  characteristics  of  universality 
and  necessity.  Historically  speaking,  the  axioms  known  to  us 
have  been  discovered,  if  not  exactly  as  a  result  of,  or  by 
means  of,  at  any  rate  along  \sith,  observation  and  experiment, 
Xet  their  truth— their  universality  and  necessity — cannot  be 
verified  cnpirically  nor  demonstrated  syllogistically.  Their 
truth  cannot  be  demonstrated  because  all  demonstration  pre- 
supposes their  being  true.  And  th^  cannot  be  proven  empiri- 
cally, because  ejupirical  observation  brings  with  it  no  guaran- 
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tee  that  our  ne>.t  observation  may  not  go  contrary  to  the  rule 
established  by  past  observation,  rhereas  axioms  are  of  such  a 
n&fcure  that  their  falsehood  is  unthinkable. 

Once  again,  in  V.hewell*s  account,  wg  observe  a  certcin 
amblTalence,  The  fiuabivalence  seems  to  arise  because  ^hewell 
h&s  not  fully  resolved  the  question.  Is  the  ground  of  necessary 
propositions  the  external  ?K)rld  or  the  deiaands  *e  set  up  end 
reciuire  thc^t  toiorledge  fulfil?  His  analysis  begins  ^ith  kinds 
of  knoviledge  v.hich  are,  in  his  view  st  least,  universal  and 
necesear>'.  Anc  he  argues  that  the  possibility  of  such  kinds 
of  kriowlfedge  lies  in  the  fact  that  the  same  functions,  or 
acts,  of  the  ciind  which  yield  objects  also  yield  the  sciences. 
In  this  way  he  attempts  to  justify,  by  an  appeal  to  experience, 
but  not  in  the  sens<i»  of  an  empirical  inquiry  into  experience, 
&  claia  that  the  axloas  "^hich  give  the  sciences  their  univer- 
sal and  necessary  quality,  have  a  ground  in  experience,  Ke 
know  that  the  axloas  are  true  because  we  kno*  that  objects 
of  experience  -Brill  alvjays  eonforii  to  them.  Hence,  it  is  un- 
thioicable,  for  eaiample,  that  there  should  be  an  event  v?hich 
does  not  have  a  c<suse.  But  in  itself  the  proposition  that 
some  events  may  be  uncc-iused,  or  C'ausa  sui,  is  not  unthink- 
able,^^'^  i^hat  makes  it  alien  to  our  thought  is  that  if  such 
&  proposition  be  accepted  ther  science  of  a  universal  and 
necessai7  character  beconies  impossibles 

tpeaicing  of  the  tvo  Principles  of  Chemical  Science,— 
that  combinations  are  definite  in  Kind,  and  in  quan- 
tity,— I  had  tried  to  elevate  myself  to  the  point  of 
vie»  in  which  these  principles  are  seen,  not  o-ily  to 
be  true,  but  to  be  necessary,  I  Tvas  aware  that  even 
the  profoundest  chemists  had  not  ventured  to  do  this; 
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yet  It  appeared  to  oe  that  there  were  considerations 
which  seemed  to  show  that  any  other  rule  v^ould  inply 
that  the  iPorl('.  vr&s  a  world  on  »hich  the  hunisn  viiind 
could  not  employ  itself  in  scientiJ'ic  speculation  at 
s.11,101 

If  the  Axiom  or  Suhsterce  v>GTe  not  true  and  were    not 
assurafcd,   we  could  not  have   such  a  science  as  Chemistry 

•  ...  If  the  Axioms  of  Mechenics  fere  not  true  and 
were  not  assumed,  re  could  have  no  science  of  Mechanics 

•  •  •  .  It  is  not  any  special  results  of  the  science  in 
such  cases J  but  the  existence,  the  possibility,  of  any 
science,  vhich  esteblishes  the  necessity  of  these 
axioms.  They  are  not  the  consequences,  of  kno»;ledge, 
accjulred  fron  vithout,  but  internal  conditions  of  our 
being  able  to  icnov,  1'^^ 

5,   Induction  as  the  Idealization  of  Facta 
One  vay  in  ?^hich  induction  may  be  cherecterized  is  to 
describe  It  as  that  process  ishlch  best  accoscplishes  the  Idea- 
lization of  facts.  It  rill  be  recalled  thrt  one  formulation 
of  the  fundtitRental  antithesis  expresses  it  as  the  antithesis 
of  Facts  and  Ideas,  l^lthln  tiiis  forssulstion  fre  may  ssy   that 
science  consists  in  the  ordering  of  facts  by  means  of  Ideas. 
But  before  expounding  this  view  it  is  necessary  to  clear  up 
tiso  verbal  sources  of  ambiguity. 

f.hewell  clearly  distinguishes  ideas,  a^  fsent8!][.  events, 
from  Ideas  as  the  universal  and  necessary  fortas  of  perception. 
From  the  standpoint  of  the  symbols  themselves,  the  only  way 
In  which  ^"hewell's  reader  can  distinguish  an  "idea"  from  an 
■Idea"  is  that  the  latter  h^s  a  capital  "I"  and  the  former 
does  not.  This  ?.ould  not  provide  any  great  difficulty  if 
i;iicweil  consistently  capitalized  the  term  y^hen  it  is  intended 
to  signifj'-  the  universal  and  necessary  forms  of  perception, 
(Even  if  he  did  so,  some  difficulty  Tould  still  arise  as,  for 
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example,  when  "Ideas"  occurs  at  the  beginning  of  a  sentence.) 
But,  be  is  not  careful  to  do  this.  Obviously,  it  is  rether 
difficult  to  orovo  that  he  is  careless,  that  in  certain  pas- 
sages *€-  should  read  "Idea"  for  "inea".  Kevertheless,  I  find 
It  advisable,  on  many  occasions,  to  read  "Idea"  where  he  has 
written  "idea."  Sometimes  the  only  Justification  for  doing 
this  is  to  say  th^t,  in  the  light  of  ^bevell's  writings  as  a 
wholt,  it  is  clear  that  in  such  end  such  a  passage  "idea" 
should  be  "Idea."  Yet  it  is  alvays  possible  that  iRhen  he 
writes  "idea"  he  intends  "ide&,«  The  reason  I  some times  sub- 
stitute "Idea"  where  he  has  rritten  "idea"  is  to  make  it  pos- 
sible for  me  to  give  s  consistent  account  of  his  philosophy. 
And  I  am.   aware  thft  in  so  doing  I  may  be  siisrepresenting  T^Tae- 
well.  His  philosophy  may  not  in  fact  be  consistent.  My  pro- 
cedure requires  me  to  hold  that  in  certs  in  cases  Whewell  was 
simply  careless.  Yet  it  may  be  the  case  that  IThewell  was  not 
csreless  in  the  sense  of  fortettino"  to  capitalize  "Idea"  but, 
careless  in  the  sense  that  he  contradicts  in  one  place  vhat 
he  says  somewhere  else.  I  wish,  therefore,  to  acknovledge 
that-  I  hare  not,  in  all  cases,  st^ited  what  V-liewell  literally 
says  but,  rather,  have  stated  what  I  thinic  he  intenoed  to  say, 
what  he  would  have  said  if  he  had  been  more  careful  in  his 
employment  of  the  terms  "Idea"  and  "idea.* 

There  are  mimerous  passages  in  which  "icea"  is  the  key 
term.  If  we  interpret  these  passages  in  the  light  of  the 
distinction  which  ^'hewell  raekes  between  "idea"  and  "Idea" 
then  such  passages  express  an  idealism  (with  a  small  "I"  Vihich 
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is  neither  Platonic  nor  Kantian. 

It  is,  nevertheleas,  my   view  that  we  cannot  learn  the 
nature  of  Ifthewell's  philosophy  by  deriving  it  from  what  he 
says  about  ideas.   Ideas,  T.ith  a  saiali  "i",  play  a  signifi- 
cant role.  But  it  is  Ideas,  with  a  capital  "I",  \vhich  play 
the  determining  role,  V<ithout  "ideas"  there  would  he  no  toov- 
ledge  because  we  should  have  no  mental  life,  Hov.ever,  the 
character  of  our  icnowledgfe  is  deterrained  by  "Ideas"  not  by 
"ideas."  As  'ftlaev/ell  says,  "itnowledge  consists  in  applying 
Ideas  to  Facts. ^•'•'^^  And  If  v.e  are  to  hold  consistently  to 
this  view  I  thinic  there  can  be  no  question  that  whenever 
"idea«  occurs  in  a  passage  like  the  following,  we  must  substi- 
tute "Idea"  if  we  are  to  have  bei*ore  us  what  Miewell  intends 
to  say: 

In  what  has  already  been  said  on  the  History  of  Ideas, 
we  have  seen  hov^  sach  science  ^-as  in  a  state  of  con- 
fusion and  darJcness  till  the  right  idea  was  intro- 

d-ucod. 

Ho  general  method  of  evolving  such  ideas  can  be  given 
•  .  .  • 

In  most  cases  of  great  discoveries,  the  right  idea  to 

-Ahich  the  f£cts  T-ere  to  be  rererred,  was  selected  by 
many  philosophers,  before  the  decisive  demonstration 
thi.t  it  v>as  the  right  Ict-a,  was  given  by  the  dis- 
coverer •  •  •  . 

Although,  as  we  have  said,  we  can  give  few  precise 
directiur.s  for  thia  carCin<il  process,  the  Sflection 
of  the  Idea,  in  speculating  on  phenomena,  yet  there 
is  one  :.f.lc  which  may   h£V&  Its  uses  it  is  this:-- . 
The  idea  and  the  facts  must  be  homogeneous:  the  ele- 
mentary Conceptions,  into  which  the  facts  have  been 
decomposed,  must  be  of  the  same  nature  as  the  Idea  by 
vhlci:  Yt:  attedi;:t  to  collect  tht.r  into  ls<ws.  Thus,  if 
facts  have  been  observed  and  measured  by  reference  to 
tp£C€,  they  (.;ust  be  bounc".  together  by  the  idea  of 
space.  104 
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At  tiie  beginning  of  this  section  I  stated  that  induction 
may  be  characterizec  ss  that  process  vrhich  accomplishes  the 
Idealization  of  facts*  Here  a  difriculty  like  the  one  just 
discussed  arises.  VlieTrell  hss  different  meanings  for  "ideali- 
zation" and  "Idealization."  But  he  is  not  always  careful  to 
capitalize  the  ni«  when  it  is  "Idealization"  that  he  is  talk- 
about. 

"Ideellzatior"  nesns  the  formal  relating  of  phenomena  to 
the  forms  of  perception!  "ide&lizatlon"  means  the  active  re- 
lating of  phenomena  to  the  forms  of  perception.  The  former 
Is  &   formal  property  of  experience  and  knowledge.  The  latter 
Is  a  povrer  of  the  Eiind.  Both  are  necessary  if  there  is  to  be 
experience.  But  each  is  distinct. 

To  borrow  /.ristotelism  tersninology,  ^e  aiay  say  that  Idea- 
lisation is  the  foraipl  cause  of  knoTrlodge,  idealization  one 
of  the  efficient  causes.  The  tfXi   al«:;:ys  occur  together,  of 
course.  But  they  are  distinguishable.  In  the  act  of  think- 
ing— l.^»j  in  if'esllzstion — Idealization  Is  always  involved* 
He   do  not  simply  think  thoughts.  Our  thoughts  always  involve 
a  form  ^hich  is  not  a  thought,  but  1 s  an  Idea,  or  Conception 
derived  from  an  Idea,  which  gives  form  to  the  thought  and  to 
the  thing  thought  about.  For  example.  In  thinking  about  the 
top  of  ^   desk,  one  of  aiy  thoughts  aay  be.  The  top  of  say  desk 
is  a  rectangle,  "Rectangle"  is  3  Conception.  And  even  though 
I  may  have  a  very   rudimentary  understanding  of  rectangles, 
nevertheless  rhat  m?.kes  vry   thoup:ht  possible  is  that  I  am  able 
to  unite  certain  representations  rith  the  Conception,  «rect- 
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angle."  The  act  of  uniting  these  components  is  idealization. 

Idealization  being  &  dlspositionel  power  of  the  mind.  The 

result  of  uniting  th4se  components  is  Idealization  which  is 

the  equivalent  of  knowledge. 

The  ancients  discovered  that  the  planets  revolved  in 
recurrlntj  ptrioda,  tnC.   thus  connected  the  obaervc^tions 
of  their  aiotions  according  to  the  Idea  of  Time«  Kepler 

discovered  that  they  revolved  in  ellipses,  and  thus 
connected  the  observations  according  to  the  Idea  of 
Sjjgci;.  St^ton  aiscovored  that  they  revoivt'.d  li^.  virtue 
of  the  sun*  s  attraction,  and  thus  connected  the  motions 
according  to  the  Idea  of  Fpycc.IQS 

In  this  progression  i'roc:  fact  to  theory,  *e  advance 
(when  the  theory  is  complete  and  completely  possessed 
by  the  iiiind)  from  the  apprehension  of  truths  as  actual 
to  the  apprehension  of  thera  as  necessary;  *,nd  thus 
Mcta  which  vtre   Oilgliiaily  observed  tnerely  as  Facta 
become  the  consequences  of  theory,  and  are  thus  brought 
*ithin  the  doiialn  of  Ideas.  That  Tfhich  was  a  part  of 
the  objective  v;orld  becomes  also  a  part  of  the  subjec- 
tive »:orid;  a  necessary  part  of  the  thoughts  of  the 
theorist.  And  in  this  way  the  progress  of  trut  theory 
is  the  Idealization  oi'   facts. ^Q" 

For  Vshe^eli,  tne  idealisation  of  facts— the  capitalization 

of  "Facts,  *•  tibovfc,  seeifls  to  have  no  philosophical  si.^nificance 

nhatsoavtir  —  ic  exactly  the  same  process  as  the  colligation 

of  facts.  In  other  Tords,  the  Idealization  of  facts  is  simply 

induction  viewed  fro-i  a  particular  angle,  l-ii. ,  is  the  Tay  in 

which  induction  appears  to  us  if  v,'e  stress  the  role  '^hich 

Ideas  play  in  induction.  Both  the  Idealization  of  facts,  t.nd 

the  colligation  oi   facts,  are  iiOthing  otrxer  th&n  the  iaeciation 

of  particulars  oy  means  of  the  activities  of  a  subject.  The 

activities  of  the  subject  unite  that  which  is  apprehended  as 

actual  in  t«jxjis  of  the  universal  ana  necessary  foras  of  thought. 

Or  we  may  say  that  the  inductive  act,  whether  it  be  regarded 
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as  the  colligation  of  facts  or  as  the  Idealization  of  facta, 
consists  In  the  employment  of  a  general  conception,  ■which  is 
not  given  to  the  senses,  but  is  supplied  by  the  mind,  to  unite 
that  which  is  given  to  perception.  This  is  in  keeping  vith 
fhetisell's  oft  repeated  maxlai   that  aum  is  not  the  spectator  of 
natvirfe  only  but  also  the  interpreter. 

6»   Thfe  Vfcx-ificettlQn.  oi'  ilypothtsfcs 
One  aspect  oi  Vuieviyil * 6  discussion  of  iiicuction  is  thfc 
aiatter  of  the  Vfcriiication  of  hypotbtaes.   The  tests  by  ?;bich 
thfc  trutii  of  an  iaypothoiis  is  established  have  been  indicated 
above.  The  criteria  he  suggests  are  nuinerous,  but  the  follo'A'- 
log  seem  the  most  signlfictint.  In  the  iUrst  place,  when  •*'e 
return  to  the  facts,  Xurtht-r  observation  and  experiment  should 
confirm  tht  hypothesis.  Secondly,  a  true  hypothesis  should 
enable  us  to  predict  future  events.  Ihircly,  any  consilience 
of  inductions  tends  to  confirm  the  inductions  involved.  Since 
Whewfill  seems  zo   be  one  of  the  earliest  writers  to  emphasize 
the  importance  of  the  consilience  of  inductions^'^'*^  I  shall  in- 
clude a  brief  quotation  from  him  on  this  matter; 

I  have  spoKtn,  in  the  ghilosoch/  of  the  Consi- 
lience of  induction,  as  one-   of  the  Tests  of 
Hypotheses,  and  have  exeaipllfic;d  it  in  many  in- 
stances; for  ftxanple,  the  theory  of  universal 
gravitation,  obtained  by  inouction  from  tht  mo- 
tions of  the  planets,  nas  found  to  explain  also 
that  peculiar  motion  of  the  spheroidal  earth 
which  produces  the  precession  of  tiie  Equinoxes. 
This,  1  have  said,  «as  a   striding  and  surprising 
coincidence  which  f^ave  the  theory  a  stamp  of 
trutii  beyond  the  pov^er  of  ingtnuity  to  couritf.r- 
felt  ....  And  X  »111  add,  that  1  believe  the 
history  of  science  of i era  no  exajiplt  in  wh.ieh  a 
theory  supported  by  such  consiliences,  has  been 
afterwards  proved  to  be  false, --^^ 
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Fourthly,  if  ite  can  draw  up  inductive  tables  ranging  fro:a 
inductions  of  &  low  degree  oi'  generalitJ-  to  inductions  of  a 
high  degree  of  generality,  with  the  loroier  being  included 
under  the  latter,  these  tables  confirra  the  validity  of  ell 
the  inductions  concerned.  But  perhaps  the  aiost  important  of 
all  tests— although  Rhewell  does  not  explicitly  say  that  he 
so  regards  it — is  verilication  by  me,%ns  of  deduction.  If, 
from  the  inductive  generalization,  *fc  can  deduce  specific 
statements  »hose  ti-uth  we  have  previously  determined,  then 
we  have  aost  iapressive  confirmation  of  the  truth  of  the  In- 
ductive generaliication.  The  lact  that  from  the  Ncwtoriian 
la«8  pertaining  to  gravity  v»e  can  deduce  the  rveplerian  laws 
pertaining  to  the  motions  of  the  planets  is  pretty  «ell  proof 
positive  of  the  truth  of  the  ■"■entonian  laws, 

What  ISihewell  means  when  he  says  that  a  I&ti   arrivf!;  at 
by  induction  is  true  is  not  easily  stated,  but  I  have  tried 
to  indicate  above, ^'^'^  oy  listing  the  criteria  of  truth  appli- 
cable in  such  a  case,  what  it  may  mean.  But,  in  addition  to 
the  above  criteria,  v>he»eil«s  theory  of  truth  includes  a  doc- 
trine which  is  very  difficult  to  maintain.  Truth,  instesd 
of  being  a  quality  of  propositions,  begins  to  ta^e  on  an  exis- 
tential status,  and  "the  Truth"  becomes  something  toxvards 
which  we  constantly  strive  and  i^ich  is  at  present  only  par- 
tially manifest,  I  should  certainly  agree  vdth  Vihewell  that 
at  the  moment  we  are  not  possessed  oi  the  whole  truth,  but 
I  should  mean  by  this  that  we  have  not  succeeded  in  fefliraing 
all  statements  which  are  true  and  tcnown  to  be  true.  But  he 
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Bsya  In  addition  to  this,   that  the  state-tiients  we  novs  afilrai 
to  be  true  are  only   "partly"   true.     Anc   this  I   cannot  under- 
stand.     For  exaaple,    either  the  T^lanets  move  in  cycles  and 
epicycles,   or  they  co  not.     I  cimnot  raaice  ainy  sense  of  ift'hevell's 
claia,    that  the  ancients,  T/ho  held  to  the   theorj'"  of  cycles  and 
epicycles,   i^ere  "partly  right,"  especially  vhen  he  explains 
his  meaning  by   s^^ying   that  the  ellipses  in  which  soae  of  the 
planets  inove  are   "elaaost"   circles. 

7.        Three  Difficulties  Asaoclatec  v-ith  V,h«..?.C;ll*s 
Viet;   thcit  Induction  Kcuals  Ic.ea ligation 

The  first  difficulty  here  relates  to  the  nature  of  the 
knowledge  we  have  of  IvU-as,     ?he\vell»s  argument  to  the  effect 
that  1  must  hiivo  an  Intuitive  .knowledge  of  the  Idee   of  space 
since  othurvilse  lay   spatial  perceptions  ▼'ould  have  no  form  is, 
I  think,  not  proven.     AnC.  it  seciis  to  me   that  vhen  he  SLtteiapts 
to  prove  it,  he  always  ends  -ip  tallting  not  about  the  Idea, 
but  about  the  Conceptions  to  vAich,   Recording  to  him,    the 
Idea  gives  rise,  but  fihlch  do  not  exhaust  the  Idea.     Further- 
more,  his  account  of  the  origin  of  the  Conceptions  is  va^ue 
and  oetapiiorical.     We  "unfold"  them  out  of  the  Ideas.     But 
T;hat  knor-ledge  V.h.cv.-ell  has  of  the  Idcrri  of   space,   for  example, 
over  anc  above  the  spatial  conceptions— trlanrnilarity,   cir- 
cularity,   tri(iimensionality,   nnd  so  forth— he  seems  quite 
unable  to  coamunicate, 

Cecondly  Wievell  asvserts  that  the  Idea  cannot  be  fixed 
in  T.'ords,   froia  •*vhich  I  Infer  that  ^a  cannot  have  a  precise 
and  deteralaate  knowledge  of  it.     And  although  this  aight 
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Bee-sit   ss  I  have  elsfcishere  argued, ^^^  to  make  for  a  certain 
scepticism,  *lieif?ell,  by  accepting  the  necessity  for,  and 
therefore  the  reality  of,  the  Idea,  turns  its  "inexhausti- 
bility"— fro.Ti  which  ^-e  may  infer  our  partial  ignorance  of 
It— into  grounds  for  optimismi 

The  Idea  is  disclosed,  but  not  fully  revealed,  im- 
ported but  Tot  trrtHsfuser",  by  thT-  use  ve  make  of  It 
in  science,  When  we  have  taken  from  the  fountain 
50  iiuch  as  serves  our  purposr,  there  «till  renalns 
behind  a  deep  well  of  truth,  iphich  we  have  not  ex- 
h:^ustcd,  end  T.+\ich  ?.e  nay  easily  believe  to  be  in- 
exhaustible, HI 

In  a  letter  to  Kerschel,  Whewell,  in  reply  to  criticism 
froa  Mill,  discusses  the  possibility  of  substituting  for  the 
teria  "Ideas,"  which  had  come  under  fire  from  Mill,  either  the 
phrase  "irresistible  impulse  to  generalize"  or  the  phrase 
"laws  of  the  mind's  activity, "^^*=^  He  is  willing  to  accept 
the  phrase  "irresistible  impulse  to  generalize"  on  the  con- 
dition that  it  be  recognized  that  this  impulse  has  to  be 
given  form,  ^e   do  not  siaply,  or  merely,  generalize.  Instead, 
we  always  generalize  in  terms  of  space,  tiae,  na'aber,  and  the 
like.  And  t»e  cannot  hold  that  these  forms  under  ^ihich  gener- 
alization appears  are  present  in  the  object  'rithout  presup- 
posing that  ve  ourselves  supply  thea,  Ye   find,  then,  that 
the  inductive  propensity  jslone  cannot  explain  the  form  t?hich 
inductive  iinowledge  takes. 

The  phrase  "laws  of  the  mind's  activity"  is  also  accep- 
table provided  it  be  interpreted  to  mean  universal  modes  of 
activity.  And,  in  order  to  discuss  these  modes  it  will  be 
found  necessary  to  introduce  the  Fundamental  Ideas  and  to 
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maintain  that  these,  and  not  some  kind  of  empirical  evidence, 
account  for  the  univcTrsai  character  possessed  by  the  sciences. 
Induction  based  upon  eitperience— that  is  to  say,  based  upon 
th&t  vthich  is  given  to  the  senses  in  observation — may  give  us 
general  icnoviledge,  but  cannot  give  us  knoisledge  which  is  uni- 
versal anc  necessary.   "Experience  cannot  bestov  that  univer- 
sality which  she  herself  cannot  have;  nor  th&t  necessity  of 
vihich  she  has  no  coi>prehfcn3ion,''-^^2j 

Little  is  to  be  gained,  then,  from  the  introduction  of 
such  terms  as  "irresistible  Impulse  to  gtneraiiae,*^  and  «latis 
of  the  isind's  activity,"  unless  re  emphasize  the  iorius  v,hich 
the  impulse  and  the  activity  teke.  For  it  is  the  forms,  not 
the  activity,  that  gives  us  our  chief  insight  not  only  into 
the  nature,  but  also  into  the  possibility,  of  kno-wledge.  This 
position  does  not  deny  the  reality  of  the  external  world.  Hor 
does  it  deny  that  the  objects  of  experience  have  a  definite 
structure  which  experience  may,  in  part,  reveal.  But  it  Goes 
eaphasize  that  in  order  to  discover  the  conditions  of  know- 
ledge it  is  necessary,  for  philosophical  purposes  at  any  rate, 
to  distinguish  Ideas  from  sensations  and  ideas,  and  to  give 
Ideas  their  due.-^^'^^ 

But  ^^hile  the  above  arguments  seem  to  rae  to  have  con- 
siderable force,  nevertheless,  as  noted  above,  a  great  diffi- 
culty associated  with  Y^hewell's  account  of  Ideas  is  the  pro- 
blem of  making  clear  Just  precisely  what  an  Idea  ii>,  i^hewell 
calls  Ideas  "necessary  conditions  of  knowledge,"  "universal 
forms  of  intuition,"'  "inherent  types  of  mental  development,'' 
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and  "the  results  of  connate  Intellectual  tendencies,"     And  he 
frecuently   spe&ks  of  the;B  as  ultiriiate  elfiments  of  knowledge. 
One.  might  almost  csll  thc-n  primitive  and  irreducible  objects 
of  thought  on  its  Idesl  side.      If   they  -rere  such  ve  aight,   per- 
haps,  hope   to  ^nov  them  in   and  of  the;aselves  as   something   final 
end  certalrt,   rith  the  result  that  they  would  thereby  rtprosent 
points  at  vthich  tho\J7ht  could  rest.     However,    in  ouft  passage 
at  least,   ^«hil5  not  c:u£llfying'   thf-  univers?.!  snc  necessery  na- 
ture of  the  Ideas,   Vihc^iell  refuses   to  coina:it  himself  »s   to 
ifihether  or  not  they  ccn  bs  Icnovvn   to  be  simple  and  ultlmates 

Fuincai.ierts.l  Ideas,    as  vc  vie  v.  theai  ,    ,    .    sre  not 
nectssarily  ultimate  eleaients  oi  our  knoT;ledge, 
They  f;rt   the  results  of  our  analysis  in   so  f&r  as 
%€  heve  yet  prosecuted  itj   but  they  may  themselves 
subeetucntly  be   'nf;ly?ed.      It  afy   here&fter  appear, 
that  Tshat  we  have  treated  as  different  Fundamental 
Ideas  hc-ivc,    in  fcct.j    i   CDnreyio'n,    ft   sonrie  point  be- 
low the  structure  -vshich  we  erect  upon  them,  •    •    .    • 
But  even  If  thi?  bt   so,   it  y.lll  by  no  njeans  affect 
the  validity  of  reasonings  founded  upon  these  notions, 
vhs^n  dvly  det€r:'ir€d   arc  c:v« loped.      If  Yf:    once 
adopt  a  vie»f  of  the  nature  of  icnoi??ledge  which  makes 
neces??ry   -ciOT^lpdge  possible  et  ell,   v,:e  nee-1  be 
little  eaibarrassed  by  finding  how  closely  connected 
different  r»ec€gssry  tr^Jths  are;   ard  ho^  often,   in 
exploring  towards  their  roots,   different  branches 
appear  to  spring  from  the  sei-ie   steta.ilS 

The  above  ciiotatlon  seems  to  treat  Funderaental  Ideas  as  a:xio- 
lajitlc  propositions;,  or  necessary  truths,   rather  than  as  sub- 
jective entities  posr:c33lng  some:  sort  of  existence  or  reality 
about  which  universal  and  necessary  statements  are  possible. 
But  it  is  easy  to  find  passages  in  vrhioh  Whewell  treats  Ideas 
as  exlstentft  of  soae  kind.^-®     And   the-  relation  of  Ideas  as 
erdstents  to  Ideas  ^s   self-evident  or,   at  any  rate,   es  intui- 
tively kno^^.,   truths  is  not  ryCtisfpctorily  worked  out.   To  the 
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extent  that  our  icno^ledge  rests  on  intuitively  knoim  axioms, 
I  can  understand  the  possibility  of  knoiKledge  being  deteraln- 
ate  and  precise,  provided  the  guarantee  of  the  truth  of  the 
axioms  is  not  some  vaguely  glimpsed  and  imperfectly  known 
Idea.  If  I  must  first  icnow  the  Idea  in  order  to  knot*  that 
some  truth,  presmaably  descriptive  of  the  Idea,  is  indeed 
true,  and  if  I  cannot  jmoyi   the  Idea,  then,  obviously,  I  can- 
not knov!  that  any  given  statement  which  purports  to  be  de- 
scriptive of  the  Idea  is  a  true  statement. 

I  have  stated  earlier  that  \Miewell*3  unsuccessful  ec- 
lecticisia  makes  it  difficult  to  expound  his  system.  One  ele- 
ment in  his  philosophy  is  a  vaguely  defined  "Absolute,^  Vrhe- 
well  accepts,  in  a  fashion  which  is  not  clear,  and  on  grounds 
which  ere  not  stated,  an  Absolute,  meaning  by  this  a  "ctntre" 
and  a  "unity,"  from  which  all  facts  and  ideas  "TIotk."  This 
unity  lfthe?tell  claims  we  can  never  Know,  And,  thereiore,  we 
can  never  attain  to  full  knowledge.  If  one  were  to  extra- 
polate this  notion,  it  would  seem  to  follow  that  our  know- 
ledge of  the  objects  of  perception  would  be  similarly  partial, 
"This  dog  is  black,"  is  not  entirely  true,  because  it  is  not 
the  whole  truth  about  the  dog.  It  is  not  the  whole  truth  be- 
cause we  do  not  know  how  this  "truth"  is  related  to  the  Ab- 
solute, But  sometimes  ^hewell  ta^ces  a  much  different  view  of 
things,  and  then  our  knowledge  of  objects  is  held  by  him  to 
be  complete  and  certain,  and,  in  the  realm  of  science,  some 
scientific  conclusions  are  undeniably  true.  And  we  may  hope 
to  show  the  possibility  of  equally  certain  statements  in  other 


147 

areas,  €.£, ,  ethics.  However,  although  Vhevtell  vacillates 
concfcming  the  degree  of  truth  Tvhlch  characterizes  both  pro- 
positions about  particulars  and  propositions  which  set  forth 
the  end  products  of  induction,  the  same  degree  of  truth  ap- 
plies to  both*  Since,  for  V^hewell,  both  the  senses  and  the 
Intellect  are  involved  In  all  instances  of  knowing,  knowledge 
is,  ioT   hiffi,  "all  of  a  piece,"  It  is,  then,  not  a  great  pro- 
blem for  Vihe^ell,  Thich  Is  the  more  accurate,  sense  knotsledge 
of  particulars,  or  intellectual  knoiRledge  consisting  of  the 
colligations  of  facts,  jbach  of  these  is  reflectec  anc  in- 
cluaed  in  the  other.  Ifthat  ve   say  about  one,  ^^e  must  say 
about  the  other.  If  one  is  certain,  the  other  is  certtin. 
But  If  one  Is  "partial,"  so  is  the  other.  This  is  a  problem 
for  pnilosophy,  not  science,  to  decide.  But  ^hevell  cannot 
quite  make  up  his  aind  vhat  his  philosophical  position  here 
18.117 

B»   The  Method  of  Eeductiofi 

1.   E'r-ui.-'ctivf  F?r>sorrIn^  snc  Syllorrlstlc 
Reaaoning 

I  shall  give  only  a  very  brief  account  of  1^'hewell*s  views 
concerning  the  method  of  deduction  because,  on  this  subject, 
he  has  nothing  original  to  st^.     Deductive  reasoning;  for  him 
!,»  syllogistic  reasoning.  And  he  accepts,  uncritically,  Aris- 
totle's ej>:po»ition  of  this  method. 

i.ach  step  of  geometrical,  and  all  other  deaonstra- 
tlye  rfi£?orilnjA »  la^y  be  resolv'^e'-?  lat^  thr'::-3  .  ',    , 
"clauses  ,  .  .  j  and  these  three  clauses  are  termed 
respectively,  ^h»-  major  premiss,  the  alror  premiss, 
and  tnt  conclusion. "118 
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fle  praises  Lllll  for  hs^ving  made  clearer  than  Ai'lstctle  does 
T?hat  it  is  that  deduction  accomplishes,  And  ht  accepts  Mlll»s 
conclusion  that  the  syllObism  produces  no  ne?,  truths,  "Hot;- 
ever  far  ve  follov  .  •  .  dec'uctive  reasoning,  we  can  never 
have,  in  our  conclusion  any  truth  ^hich  i3  not  virtually  in- 
cluded in  the  original  principlea  from  ^hich  the  reasoning 
started, «119 

^Taevell's  vie^;  of  deduction  is,  then,  to  employ  a  popular 
metaphor,  that  we  "unfold"  tht.  conclusion  out  of  the  prtiiiises 
*hich  "contain"  it. 

£•   The  Ileaents  of  Deduction 

There  are  according  to  Ifihtitell  three  elciaents  in  deduc- 
tion: axioms,  definitions,  and  syllogisas,  Deduction  "begins 
rith"  axiods  and  definitions  and  it  proceeds  to  conclusions 
by  employing  "rules  for  dcteraining  in  what  cases  pretended 
reasonings  i^re  end  are  not  deuionstrative,"l'50  These  "rules" 
are  derived  from  logic  and  are  known  as  the  valid  forms  of 
the  syllogisa.  The  other  deductive  sciences,  however,  are 
not  simply  exttnsions  of  logic.  Instead,  the  other  deductive 
sciences,  e,£. ,  the  mathematical  sciences,  employ  logic. 
¥.hewell  observes,  in  passing,  that  "the  peculiar  habits  *hich 
enable  any  one  to  folio*  a  chain  of  reasoning  are  excellently 
taught  by  mathematical  stud^^,  and  are  hardly  at  all  taught  by 
logic. "■^*^-^  Ifihat  ht  says  about  deduction  is  usually  illustra- 
ted by  references  to  mathematics  and  especially  to  LuclLdean 
geometry. 

All  the  conclusions  ?.hich  occur  in  the  science  /"of 
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geometry^/  follOTi  purely  Irorji  those  first  principles 
Zr-^^^oas   and  definitions-^  of  vihich  we  have  spoken, 
— that  each  proposition  is  rigorously  proved  from 
those  ^hich  have  been  proved  previously  from  such 
principles; — that  this  process  of  successive  proof  is 
termed  Deduction; —and  that  these  rules  v-hich  secure 
the  rigorf>us  conclusions  of  each  steo  sre  the  rules 
of  Logic.  1^£ 

¥.hetiell,  in  other  vords,  ?.ill  not  allov  that  the  cer- 
tainty vshich  mathematical  reasoning  provides  is  simply  that 
if  the  premises  ere  assumed  then  the  conclusions  follow.  In- 
stead he  seeks  to  show  that  the  conclusions  are  true  because 
the  preciises  are  true# 

%e   cannot  conceive  or  perceive  objects  at  all,  except 
as  existing  in  space;  we  cannot  conttaplate  them  geo- 
metrically, Tithout  conceiving  thea  in  space  which  is 
subjected  to  geometrical  conditions;  ond  this  mode  of 
contemplation  is  ,  •  .  analysed  into  definitions, 
axioms,  or  both« 

The  truths  thus  sc^n  and  knoy,n,  may  be  said  to  be 
Knoim  by  intuition.  ^22 

/The/  axioms  /of  geoiaeti^Z  are  stated  in  the  beginning 
of  our  Treatises,  not  as  something  v;hich  the  reader 
is  to  learn,  but  as  soraething  v.hich  he  already  kno^s 
«...  The  student's  clear  apprehension  of  the  truth 
of  these,  is  a  condition  of  the  possibility  of  his 
pursuing;  the  reasonings  on  vvhich  he  is  invited  to 
enter.  l'=^4 

Whei^feli  says  very  little  about  the  nature  and  role  of 
postulates.  But  his  general  position  here  is  that  there  is 
no  place  in  a  deductive  system  for  postulates,  i.e.,  for  state- 
ments viiich  can  merely  be  presented  and  accepted  on  a  "let  it 
be  granted"  basis.  £uch  statements,  if  ellov^ed,  vould  give 
the  deductive  sciences  a  hypothetical  chc-racter.  And  Vfhewell 
is  firmly  convinced  that  the  reasoning  encountered  in  a  de- 
ductive science  is  necessary,  not  hypothetical. 
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S»   Th»  Role  of  Deduction  In  Science 

(a)   A  risagreeaent  Kith  Aristotle 
I  Although  V>iiewell  claims  to  say  nothing  original  about  the 
procedure  actually  involved  in  deduction,  he  does  have  sosje 
original  things  to  say  about  the  role  of  deduction  in  science. 
Some  of  the  premises  vith  ^hich  deduction  begins  are  supplied, 
Whewell  claims,  by  induction.  But  he  disagrees  vith  Aristotle 
as  to  the  character  of  these  premises.  This  disagreement  is 
worth  elaborating.  If  it  is  the  case  that  deduction  "unfolds" 
a  conclusion  out  of  premises,  it  is  important  to  understand 
the  nature  of  that  which  is  "unfolded," 

Wiewell*s  account  of  Aristotle's  thtoiy  of  induction  is 
that  Induction  occurs  when  by  means  of  one  extreme  term  ve 
infer  the  other  extreme  to  be  true  of  the  middle  term.  For 
example,  we  isno*  that  certain  animals  such  as  the  elephant, 
the  horse,  and  the  mule,  are  long-lived,  fie   also  discover 
that  these  animals  have  no  gall  bladder.  From  these  tvo  sets 
of  fact  re   infer,  by  induction,  thf.t  all  animctls  v^hich  have 
no  gsll  bladder  are  long-lived,  fiois-ever,  in  ¥ihewell»s  opinion, 
the  inductive  act  is  not  of  this  sort,  Aristotle,  Tfthe^-ell 
claims,  begins  with  the  relevant  conceptions  already  given, 
nhereas  in  Iftliewell's  vievs  the  truly  inductive  act  is  the  dis- 
covery of  the  relevant  conception  -frhich  permijfcs  a  colligation 
of  the  facts.  Another  example  intended  to  establish  the  same 
point  is  the  discoveries  of  the  laws  of  the  planets.  To  say 
that  the  orbit  of  liars  is  elliptical,  the  orbit  of  Venus  is 
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elliptical,  and  the  orbit  of  the  earth  is  elliptical,  and  that 
therefore  ell  the  planets  move  in  ellipses,  is  not,  according 
to  l^Ticvsell,  an  instance  of  induction.  The  induction  consists 
in  seeing  the  concept  of  the  ellipse  as  significant  in  this 
context.  In  Platonic  terms,  the  true  problem  for  induction 
Is  to  find  the  one  in  the  many.  To  this  extent,  IShewell  as- 
serts, Plato  had  a  truer  concept  of  science  than  had  Aristotle. 

(b)  reduction  as  &  Method  of  Corroborating  Induction 
Unless  from  an  empirical  generalization  one  can  deduce 
true  statements  of  a  lesser  order  of  generality-- statements 
ifthich  one  can  in  turn  verify  in  observation — then  there  is 
soaething  v?rong  with  the  empirical  generalization.  And  if 
one  can  deduce  such  true  statements  from  an  empirical  gener- 
alization, this  constitutes  evidence  for  the  truth  both  of 
the  eiaplrical  generalization  and  of  the  statements  deduced 
from  it. 

Cfi)  Deduction  as  a  Method  of  Discovery 
^hev^ell  claims  that  any  conclusions  arrived  at  by  means 
of  deduction  are  "virtually"  included  in  certain  premises,  I 
doubt  whether  this  is  an  accurate  description  of  the  deduc- 
tive process.  Deduction  seems  to  me  &  process  of  proceeding 
by  rule,  rather  than  a  process  of  "unfolding."  Furthermore, 
I  think  that  Whe»ell  sometimes  employs  a  process  •ssbich  he 
calls  deduction,  but  v-hich  it  is  very  difficult  to  represent 
as  an  "unfolding,'*  This  particular  employment  of  deduction 
appears  in  two  different  contexts. 
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(l)  Tfthewell  asserts  thet  the  formal  sciences  are  grounded 
in  axioms  and  definitions.  But  in  shoving  hov  a  science  is 
deduced  from  these,  it  is  my  opinion  that  Ihhewell  does  not,  in 
all  cases,  "unfold"  axioms  and  definitions.  Instead  of  un- 
folding them  he  uses  them  as  rules.  Or  he  appeals  to  them  as 
proof  of  a  conclusion,  not  because  soiae  particular  conclusion 
has  been  unfolded  out  of  them,  but  because  the  conclusion  has 
the  same  form  as  some  axiom.  The  axiom  is  true.  Therefore, 
all  statements  of  that  form  are  true.  The  conclusion  is  true 
because  the  axiom  is  true.  Its  truth  does  not  consist  in  the 
fact  that  the  axiom  "contains"  it.  I  have  already  quoted  a 
passage  ithich  illustrates  this  point;  "Logic  is  a  system  of 
doctrine  which  lays  cloTm  rules  for  determining  in  yfihat   cases 
pretended  reasonings  are  and  are  not  demonstrative." 

(£)   In  the  empirical  sciences  VvTievell  vill  not  alloir 
that  deduction  is  employed  as  a  method  of  discovery.  Never- 
theless it  is,  according  to  him,  certainly  employed  as  a  m*thod 
for  predicting  future  events.  And  where  the  prediction  is 
subsequently  proven  to  be  true,  it  seems  to  me  quite  proper 
to  regard  this  as  discovery,  I  grant  that  the  original  in- 
duction, lihich  formed  the  basis  of  the  subsequent  deduction, 
iras  the  "true"  discover^'.  But  ishen  ve  predict  on  the  basis 
of  the  Induction,  employing  deduction  to  do  so,  I  think  we 
thereby  discover  new  truths,  We  discover  at  least  that  cer- 
tain cases  which  vere  not  employed  as  data  in  arriving  at  the 
induction,  can  be  deduced  from  the  induction  and,  therefore, 
can  be  colligated  by  means  of  the  same  induction.  And  ve 
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discover  in  the  present,  by  means  of  calculation,  )R'hat  at 
least  soae  of  the  characteristics  of  the  universe  are  likely 
to  he  at  a  future  date. 

4,   The  Proofs  to  TMch  the  Conclusions  Arrived 
at  by  Decuction  Are  Apenablfe 

Conclusions  arrived  at  by  means  of  deduction  are  ulti- 

BWitely  amenable  to  only  one  kind  of  proof,  namely,  intuition. 

But  the  intuitions  involved  differ  at  least  in  this.  Some- 

tiaes  we  resort  to  intuitions  of  particular  "things"  to  verify 

particular  conclusionsj  at  other  times  ve  resort  to  intuitions 

of  experience  "as  a  \^hole"  in  order  to  verify  some  deductive 

system  "as  a  whole, " 

(a)  The  Intuition  of  Particular  Things 
Vhere  the  intiiition  of  particular  "things"  is  concerned, 
(l)  some  are  intuitions  of  formal  properties,  either  as  pro- 
perties of  experience,  or  in  and  of  thexaselves.  And  (i.)    some 
are  intuitions  of  objects.  The  distinction  is  approxiiaately 
that  between  "inner"  and  "outer"  intuitions.  But  it  is  not 
quite  this  because  frequently  "inner"  intuitions,  for  example, 
the  intuitions  of  the  Conceptions  derivative  from  the  Idea  of 
space,  have  "outer"  counterparts. 

At  any  rate,  what  is  needed  to  prove  all  the  deductions 
vhlch  may  be  performed  are  (l)  intuitions  i^hich  will  guarantee 
the  truth  of  deductions  present  in  the  formal  sciences,  and 
(£)  intuitions  which  will  guarantee  the  truth  of  deductions 
present  in  the  natural  sciences.  For  example  unless  I  can 
intuit  what  a  iuclideari  triangle  is,  I  cannot  follow  the  train 
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of  deductions  v^hich  culminate  in  the  proof  that  the  Internal 
angles  of  a  Luclldean  triangle  together  equal  180°.  Further- 
more,  unless  I  can  see  the  moon  on  such  sncl  such  a  date  I  can- 
not verify  my  present  deduction  that  there  ykIII  be  an  eclipse 
of  the  moon  on  that  date* 

(b)  The  Intuition  of  e  Deductive  System  "As  a 

?liole« 

A  second  approach  to  the  validating  of  deductions  is  sug- 
gested by  ^hewell.  Like  the  preceding  method,  it  ultimately 
resorts  to  intuition.  But  unlike  the  preceding  method,  this 
second  method  employs  an  intuition  of  the  system  "as  a  whole." 
And  ?!hat  one  intuits  in  such  a  case  is  that  the  system  is  logi- 
cally consistent  and  that  it  "applies  to"  the  empirical  vorld 
taken  "as  a  vhole."  Although  some  deductive  systems  do  not 
apply  to  the  empirical  tvorld  in  its  entirety,  they  do  apply 
entirely  to  one  aspect  of  experience.  For  example,  pure  mecha- 
nics can  be  applied  to  all  motions, 

(c)  Two  Difficulties  Arisln/^  from  This  View 
Whewell  becomes  involved  in  a  number  of  difficulties  here, 

tiio  of  T.hich  I  shall  illustrate. 

His  first  difficulty  arises  from  the  fact  that  he  v/ill 
permit  purely  formal  sciences,  but  not  merely  formal  sciences, ^^^ 
¥.hewell  frequently  asserts  the  possibility  of  purely  formal 
sciences,  built  upon  axioms  and  definitions  and  elaborated 
purely  by  the  employment  of  deduction.  He  says,  £.£. , 

There  is  a  pure  Science  of  Motion,  which  does  not 
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depend  upon  observed  facts,  but  upon  the  Idea  of 
motion.  It  nay  also  be  termed  Pure  Mecbenlsa,  in 
opposition  to  Mechanics  Proper  •  •  •  which  invo"'ves 
the  mechanical  conceptions  of  force  and  matter,  1^-6 

But,  for  l^liewell,  such  &.   science,  ^^hlle  purely  formal,  is  not 

merely  formal,  i.^»,  is  not  simply  a  self-contained  set  of 

tautologies.  Such  a  science  is  for  hiia  not  merely  formal 

since  motion,  for  example,  has  a  necessary  reference  to  space 

and  time.  Such  a   science  has  &  sub;ject  matter,  it  is  "about" 

something,  namely,  motion,  space,  and  time.  Again,  such  a 

science  as  "pure  mechsuisui;"  *.ould  be  highly  mathematical  in 

Its  form.  The  mathematics  Involved  »?ould  be  "pure"  mathc.ma- 

tics.  But  pure  mathematics,  although  purely  formal  is,  like 

pure  mechanism,  not  merely  formal.  For  pure  mathematics  also 

has  a  subject  matter,  namely,  space  and  time, 12? 

Such  sciences,  then,  are  not  merely  formal— -i,^,,  "true" 
because  tautological—but  they  are,  nevertheless,  purely  forroal, 
They  can  be  constructed  by  referring  only  to  the  universal 
and  necessary  forms  of  motion,  space,  and  time,  i.nd,  although 
these  forms  are  necessarily  given  in  experience,  the  pure 
sciences  of  the  forms  are  not  empirical  sciences.  They  are 
not  about  the  forms  as  empirically  given.  They  are,  instead, 
solely  about  Ideas  and  Conceptions, 

Since  it  is  an  historical  fact  that  progress  in  the  em- 
pirical sciences  has  had  to  wait  upon  progress  in  sciences 
liice  mechanics  and  mathematics  ve  have  here  all  the  proof  that 
can  be  demanded  as  to  the  possibility  of  pure  sciences  of 
mechanics  and  matheaatics.  But  if  it  be  allowed  that  pure 
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sciences— -I.e. ,  sciences  »hich  are  not  dependent  upon  percep- 
tion— are  possible,  a  difficult  question  ichich  arises  is  this. 
HoTR  can  a  conclusion  arrived  at  deductively  in  such  sciences 
be  verified? 

It  cannot  always  be  referred  to  specific  intuitions,  for 
in  sojae  cases,  v©  have  not  yet  had  the  relevant  Intuitions, 
Instead,  beginning  ^ith  other  intuitions,  v?e  have  employed  the 
deductive  method  to  arrive  at  a  statement  »hich,  as  yet  at  any 
rate,  represents  a  "neiB"  truth,  provided  it  is  true.  The  ques- 
tion is.  Is  it  true?  Vilievvell  says  that  one  thing  we  can  do  to 
verify  such  a  stateiaent  is  to  go  back  over  our  calculations. 
If  our  axioms  and  definitions  are  seen  to  be  proper  statements 
concerning  the  relevant  Ideas  and  Conceptions,  and  if  me   can 
"see"  that  we  have  made  no  errors  in  our  dt auctions — i..^,,  if 
each  deductive  step  can  be  seen  to  possess  '*the  clearness  of 
Intuitive  evidence "•'■^° — then  the  conclusion  is  necessarily 
true. 

But  Tfhile  ¥,'bewell  formulates  the  above  view  on  several 
occasions,  *hen  pushed  to  what  seeais  to  a  jaodern  reader  a 
reasonable  liiait  he  isill  not  stand  by  it.  For  example,  he 
rejects  non-Euclidean  geometry .  This,  as  I  see  it,  indicates 
the  first  difficulty  which  ^hevcll  encounters  in  this  area. 
Although  virtually  obliged  to  support  a  coherence  theory  of 
truth  where  the  pure  sciences  are  concerned,  he  always  ends 
up  defending  a  correspondence  theory.  And  this  brings  him 
face  to  face  vith  his  second  difficulty. 

%hewell*s  second  difficulty  is  that  he  cannot  employ  the 
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correspondence  theory^  in  its  usual  form,  to  support  the  pure 
sciences.  The  pure  sciences  are  universal  and  necessary.  And 
their  correspondence  with  experience  will  not  prove  their  uni- 
versality and  necessity.  Experience  may  illustrate  such 
sciences,  but  cannot  prove  their  universality  and  necessity, 

(d)  1ilieyell»s  Solution  of  the  Above  Difficulties 
Whetsell»s  solution,  here,  is  to  modify  the  correspondence 
theory.  He  states  at  one  point  that  a  statement  is  true  if 
the  "facts"  have  the  same  relation  to  each  other  in  the  state- 
ment as  they  have  in  reality.  This,  I  think,  is  an  acceptable 
vay  to  phrase  the  correspondence  theory  as  it  is  generally 
understood.  But  for  the  reason  given  above,  such  a  theory 
cannot  be  employed  to  establish  the  truth  of  all  statements 
deductively  arrived  at.  V.hevfell*s  solution  is  to  say  that 
such  statements  are  true  if  they  correspond,  not  to  the  iirorld 
of  objective  fact,  but  to  the  formal  properties  which  the 
kno«er  contributes  to  the  T^orld  of  objective  fact  and  in  terms 
of  Vihich  the  objective  world  is  determined. 

But  lhe»ell*s  attempted  solution  is  not  quite  successful. 
I  think  that  his  rejection  of  non-Euclidean  geometry  proves 
that  his  attempt  is  not  successful.  If  he  had  a  satisfactory 
vay   of  accounting  for  the  truth  of  propositions  of  the  formal 
sciences,  then  surely  he  would  have  accepted  non-Euclidean 
geometry.  I  admit  that  I  am  simply  appealing  to  authority 
here,  since  I  am  not  a  mathematician.  But,  at  any  rate,  for 
whatever  the  appeal  is  worth,  my  view  is  that  if  %'hltehead. 
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Russell,  tinsteln,  and  innujierable  others  found  non-Luclldean 

geometries  acceptable  deductive  systems,  the  probability  of 

thfcir  being  acceptable  is  very  high.  This  being  the  case,  it 

seems  equally  probable  that  there  are  flaws  in  V'fhewell's 

theory  of  truth  relative  to  the  purely  formal  sciences. 

My  view  is  that  there  are  t«o  major  flaws  in  his  theory. 

The  first  is  that  although  he  recognized  certain  statements 

as  purely  analytical,^^^  he  did  not  recognize  that  the  truth 

of  such  statements  might  lie  in  their  being  tautological.  The 

second  flaw  lies  in  his  metatheory.  Having  set  up  Ideas  end 

objects  as  antithetical  elements,  he  permits  each  to  determine 

the  other  to  some  extent! 

As  perception  of  objects  Implies  ideas^^^  so,  on  the 
other  hand,  ideas  cannot  exist  where  sensation  has  not 
been,  We  cannot  conceive  space  ^dthout  boundaries  or 
forrisj  novf  forms  involve  sensations  •  .  .  •  We  cannot 
say  that  objects  create  ideas,  for  to  perceive  objects 
we  must  already  have  ideas.  But  we  may  say  that  objects 
and  the  constant  perception  of  objects  have  so  far 
modified  our  ideas,  that  tp©  cannot,  even  in  thought, 
separate  our  ideas  from  the  perception  of  objects, 121 

On  this  rock  lihiewell  comes  to  grief.  This  can  be  shown  very 
clearly,  I  think,  by  setting  forth  the  arguments  which  he  em- 
ploys in  rejecting  Reid's  non-Euclidean  geometry, 

Hhfewell  tells  us  of  "a  very  curious  representation"  made 
by  Reid,12^^  Reid  imagined  a  nation,  the  Idoaenians,  who  have 
no  sense  except  that  of  sight.  He  claims  that  these  people 
would  have  a  notion  of  space  much  different  from  ours.  Reid 
supposes  the  Idomenians  to  be  surrounded  by  a  sphere  on  which 
all  visible  appearances  are  presented.  And  he  goes  on  to 
point  out  that  to  such  persons  any  two  straight  lines  which 


159 
crossed  each  other  once  would  cross  a  second  time,  and  that 
the  sum  of  the  angles  of  any  triangle  would  be  greater  than 
two  right  angles.  It  is  clear  that  such  conclusions  must  de- 
rive froia,  or  themselves  be,  axioms  contradictory  to  the 
Euclidean  axioms,  and,  presumably  for  this  reason,  V«he?.ell 
refers  to  them  as  paradoxes  and  asks  what  account  can  be 
giver,  of  them,  V,heTiell,  on  the  basis  of  Berkeley's  argument 
that  the  sense  of  sight  alone  could  yield  only  a  plane  sur- 
face, rejects  the  possibility  of  perceiving  such  a  space  as 
that  suggested  by  Eeid  and,  in  this  way,  brushes  aside  the 
p&radoxes,  te  are  not  Idomenians,  er^o  no  such  space  as  that 
described  by  Bold  can  be  perceived.  And,  therefore,  there 
can  be  no  axioms  such  as  those  which  Reld  siiggcsts,  Yet,  ob- 
viously, Reld  was  able  to  conceive  such  a  space.  And  it  seems 
that  Ifthewell  might  have  treated  this  topic  aiore  seriously,  had 
he  not  pei^aitted  his  perception  of  space  to  legislate  to  his 
Idea  and  Conceptions  of  space.  Since  he  perceived  space  as 
having  Euclidean  properties  he  could  not  conceive  it  as  having 
any  other  properties, 

5,   The  Limitations  of  Letf-uction 
To  the  extent  that  deduction  gives  us  the  purely  formal 
sciences  it  is  independent  of  induction.  But  in  this  form 
the  purely  formal  sciences  are  of  no  use,  in  a  pragmatic 
sense,  since  they  are  lacking  in  empirical  content,  Moreover, 
there  are  no  merely  formal  sciences,  because  the  forms  are 
always  the  forms  of  something,  even  though  in  such  sciences 
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as  geosaetry  and  arithmetic  the  forms  can  be  treated  indepen- 
dently of  that  of  which  they  are  the  forias.  Deduction  unaided 
then,  can  yielf!  logic  and  metaphysics  end,  perhaps,  geometry 
and  arithmetic,  but  it  cannot  yield  the  empirical  Fctences, 
Therefore,  to  the  extent  that  deduction  is  a  part  of  the  em- 
pirical sciences  its  role  is  subservient  to  the  inductive  pro- 
cess* 

2[The7  process  of  drawing  conclusions  from  our  princi- 
ples by  rigorous  and  ufiiaapeacbable  trains  of  derton- 
stration,  is  termed  Deduction.  In  its  due  place,  it 
is  a  highly  important  part  of  every  science^  but  it 
has  no  value  vhen  the  fundamentel  principles,  on 
vvtich  the  ?.holfc  of  the  demonstration  rests,  have  not 
first  been  obtained  by  the  induction  of  facts,  so  as 
to  supply  the  sole  materials  of  substantial  truth. 133 

Kihewell  points  out,  but  does  rot  etteicpt  very  seriously 
to  account  for — except  in  terais  of  historical  exaaples — the 
way  in  which  the  purely  foria&l  sciences — especially  mathe- 
matics— and  the  empirical  sciences,  heve  progressed  together. 134 
This  is  considered  by  iaany  philosophers  to  be  a  puzzle  Phlch, 
if  solved,  would  yield  great  insight  into  a  number  of  episte- 
iflologicsl  and  ontological  problems.  But  Ihevell  does  not  sec 
any  particular  puzzle  here.  He  sees  the  usefulness  of  mathe- 
matics as  rooted  in  the  fact  thet  the  objects  of  experience 
are  necessarily  spatial,  temporal,  and  numerical,  /rd  they 
may  also  possess  the  characteristics  of  motion.  Mathematics 
is  sijuply  an  explication  of  conceptions  derivative  from  the 
Ideas  of  space,  number,  time,  and  motion.  And  r.hen  experience 
exhibits  these  ch&racterlstics  they,  as  exhibited  in  experience, 
originate  in  the  same  Ideas  as  do  the  conceptions  of  aathe- 
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matics.  There  is,  therefore,  nothing  strange  in  the  fact 
that  pure  mathtiaatics  should  describe  the  fempirical  world. 
It  must  be  etaphasized,  however,  that  to  the  extent  that  mathe- 
matics does  describe  the  eapirical  Ti»orld,  it  describes  it 
only  in  part.  The  etaplrical  Tforld  is  more  than,  and  some- 
thing other  than,  aiathematlcs, 

Ihere  are,  then,  four  iuajor  results  which  we  may  attri- 
bute to  deduction,   (aj  It  coniirras  induction,   (b)  Since,  in 
many  cases,  progress  in  the  aeductive  sciences  must  precede 
progress  in  the  inductive  ones,  *e  may  say  that  the  deductive 
sciences  directly  contribute  to  i'uture  inductions,   (jc)  De- 
duction gives  us  new  truths  in  the  sense  that  it  gives  us 
truths  v/hich  we  did  not  snow  before  we  performed  the  deduc- 
tion. Adjaittedly  these  conclusions  were,  according  to  ?he«ell, 
"in"  the  premises  from  which  we  derived  theia.  But  we  did  not 
icnov.,  prior  to  performing  the  deduction,  that  they  were  "there," 
(d)  The  purely  deductive  sciences  give  us  no  statements  which, 
in  themselves,  are  what  V^hewell  would  call  "important,"  Vthere 
important— i..£. ,  substantial— truth  is  concerned,  deduction 
is  the  handmaiden  of  induction,  Deduction  proves  what  induc- 
tion has  "happily  guessed,"  But  the  purely  deductive  sciences 
per  se,  are  not  to  be  regarded  as  of  no  interest.  Deduction 
develops  an  ability  to  think  clearly  and  to  follow  complex 
chains  of  reasoning.  And  this  may  be  said  to  be  one  of  its 
important  results. 

Whewell,  1  think,  does  not  underrate  the  value  of  deduc- 
tion. Both  deduction  and  induction  are  essential  to  science. 
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But  for  reasons  set  forth  abovt,  perhaps  we  can  sey  that  In- 
duction Is  the  aiore  important  of  the  tifo  processes, 

?/he»Gll  disagrees  %ith  Mill's  estimate  of  the  inportence 
of  deduction.  iJlll  sees  deduction  as  beconiing  the  predominant 
type  of  science,  ivhereas  Whewell  holds  that  induction — the  in- 
troQuction  of  a  new  elfcinent  into  our  observations  by  means  of 
an  act  of  the  Intollfect — is  the  jaost  proaiislng  form  for  sci- 
ence to  pursue, ^^5 

C.   The  Method  of  Intuition 

!•   The  Difficulty  of  Explaining  the  Method 
of"  Intuition 

I  have  very  little  to  say  about  the  method  of  intuition 
that  I  have  not  already  said  in  discussing  the  data  of  intui- 
tion. There  are  t«o  r^ain  points  to  stress.  The  first  is 
that  any  person  "miniisally  rational,"  as  Descartes  says,  can 
resort  to  intuition.  The  second  is  that  both  induction  and 
deduction  can  achieve  the  results  which  ?;liev;ell  ascribes  to 
them  only  if  intuition  be  possible.  There  is,  therefore,  an 
intuitive  method  of  knoiivlng.  But  it  cannot  be  explained  ex- 
cept in  terras  of  itself.  The  method  of  intuition  is  that 
method  *hich  resorts  to  intuition.  The  method  can  be  illus- 
trated by  listing  intuitions  as  examples.  But  this  tbIII  il- 
lustrate the  method  only  if  the  reader  agrees  that  the  ex- 
amples listed  are,  in  fact,  intuitions.  And  this  applies  not 
only  to  individual  intuitions,  but  to  &   system  as  a  whole, 
and  to  every  step  in  the  system.  If  we  take  a  deductive  sys- 
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tem  by  way  of  exaaple,  unless  it  is  self-evident  that  each 
step  "follows  from"  the  preceding  there  is  no  other  vay,  ac- 
cording to  Vkhcvell,  to  proT6  that  it  does.  On  this  point  the 
aiet&od  of  intuition  has  to  be  differentiated  froa  a  method 
i^hich  resorts  to  ecalttedly  arbitrary  rules  and  conventions. 

2«   The  Emoloyaent  of  the  Method  of  Intuition 
The  manner   in  vhich  the  aethod  of  intuition  is  to  be  esi- 
ployed  in  first  order  tcnov^ledge  can  only  be  set  forth  by 
stating  instancfs  in  Khiob  it  has  been  employed.  Many  such 
instances  have  been  cited  Ebove,  Intuitiov?,  and  only  intui- 
tion can,  for  exsiaple,  be  employed  to  prove  that  definitions, 
axioes,  and  inductions  are  villd.  Here,  of  course,  :-sany 
writers  disagree  rith  ^"hewell. 

One  erea  in  vhlch  fer   writers  vould  disagree  vith  Y-he- 
vell  is  that  the  Intuitive  aethod  is  the  only  method  which 
can  be  employed  to  discover  the  nature  of  intensive  magni- 
tudes. There  vould  be  less  agreement  as  to  n^hether  or  not 
the  intuitive  method  is  the  only  method  which  can  be  employed 
in  using  the  various  scales  tshich  have  been  designed  to  aea- 
su re  such  magnitudes. 

In  first  order  knowledge  there  are  two  classes  of 
"agents"  involved  in  the  employment  of  the  method  of  intui- 
tion, namely,  the  senses  and  the  dispositional  powers  of  the 
aind.  The  senses  alone  could  not  provide  Intuitions,  since 
sensation  is  non-cognitive.  But  without  the  senses  we  should 
be  deprived  of  many  of  the  intuitions  which  we  now  possess. 
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And,  I  take  it,  from  what  *as  seid  above  concerning  the  re- 
lation of  sensations  to  Ide&s,  that  without  the  senses  »e 
might  have  no  intuitions  at  all.  But  Whe»feli  does  not  ex- 
plicitly say  that  this  is  the  case.  It  is  clear  that  with- 
out sensations  we  should  have  no  intuitions  pertaining  to  ob- 
jects. But  we  might  still  have  intuitions  pertaining  to  emo- 
tions, for  example,  Ln6   we  might  have  intuitions  pertaining 
to  the  dispositional  povrers  of  the  talnd,  and  to  some  Ideas 
and  Conceptions,  In  other  words,  r.c   :2ight  still  have  "inner" 
intuitions,  Vhewell  does  not  uake  his  position  on  this  point 
clear. 

In  ^^ewell's  philosophy  of  science — ^i.&.«,  in  second 
order  knov-ledge — it  is  ojy  vle«  that  there  is  only  one  claas 
of  agent  Involved,  nsjaely,  the  dispositional  powers  of  the 
Bind,  ?»lie%6ll*s  account  of  these  powers  is  not  very   inforiaa- 
tive.  He  gives  us  aoae  names — "sagacity,"  "invention," 
"genius,"  "reason,"  "intuition,"  and  the  like.  But  it  is  very 
difficult  to  find  out  from  l^Tievyell's  writings  what  these  names 
signify.  One  feature  which  they  have  in  coramon  is  that  they 
signif>'  a  power  of  the  mind  to  Icnow  things  iaiaediately.   If 
we  call  this  power  "intuition"  then  second  order  kinowledge  is 
arrived  at  primarily  by  the  enployaent  of  intuition, 

Philosopl:^  of  science,  accorclng  to  ^hewell,  provides 
two  major  kinds  of  icnov ledge.  It  provides  icnoY.ledge  of  "the 
essence  and  conditions  of  all  real  knowls-dge,"  And  it  pro- 
vides knov.'ledge  of  ^the  best  methods  for  the  discovery  of 
new  truths,"  For  knowledge  of  "the  essence  and  conditions 
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Of  all  real  icnowledge"  we  are  dependent  upon  intuition,  as  I 
shall  shoYi   in  the  follovtlng  section  inhere  I  discuss  lP,he>»ell»s 
theory  and  mecatheory  of  knowledge.  For  icnowledge  of  "the 
best  methods  for  the  discovery  of  ne»  truths"  we  are  ultimately 
dependent  upon  intuition.  But,  except  in  the  case  of  the 
method  of  intuition,  our  icnoTledge  of  methods  is  not  intuitive 
In  quite  the  sam«  way  that  our  imonpledge  of  the  essence  and 
conditions  of  knowledge  is  intuitive,  V<here  our  knowledge  of 
the  essence  and  conditions  of  knowledge  is  concerned  n?e  can 
resort  to  nothing  but  intuition.  But  our  knovltdge  that  de- 
duction and  induction  are  effective  methods  of  knowing  is  sup- 

the 

ported  by /^universal  consent  of  those  who  use  them,  and  by  the 
results  which  the  employment  of  them  achieves,  Furthertaore, 
the  history  of  science  makes  clear  the  great  advances  in  know- 
ledge which  occurred  after  these  methods  had  been  perfected 
and  properly  integrated.  One  of  the  best  ways  to  convince 
ourselves  of  the  effectiveness  of  these  methods  is  to  becoiae 
practising  scientists  ourselves.  The  man  who  understands 
science  also  understands  that  deduction  and  induction  are 
truly,  methods  of  knowing. 

But  our  second  order  knowledge  that  deduction,  induction, 
and  intuition  are  the  methods  which  yield  first  order  know- 
ledge appears  to  be  primarily  intuitive,  A  history  of  the 
Inductive  sciences,  which  provides  us  *lth  considerable  in- 
formation on  these  matters,  is  inductive  to  the  extent  that 
it  is  empirical  and  historical.  And  it  is  deductive  to  what- 
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ever  extent  it  employs  syllogistic  :-.rguments.  But  If  Kepler's 
discovery  or  the  orbit  of  Mars  is  an  instance  of  the  er.nloy- 
ment  of  induction,  and  if  the  proof  of  a  Euclidean  theorem  is 
an  instance  of  deduction,  then  I,  for  ore,  cannot  see  that 
either  Vihev/ell»s  History  of  t^e  Inductive  Sciences  or  his 
fhllosqphy  of  the  Inductive  Sciences  results  f roai  the  employ- 
ment of  Induction  £nd/or  deduction.  Instead,  in  each  of  the 
above  viorics,  %hev.ell  has  presented  certain  data  to  the  "sight 
\Bhich  produces  Kjion* ledge."  In  the  former  work:  he  has  presented 
a  history  of  the  employment  of  Ideas,  In  the  letter  he  has 
presented  the  rationale  of  science  itself.  And  the  conclu- 
sions \iinich  he  states  about  science  have  been  arrived  at  im- 
mediately, not  as  a  result  of  the  employment  of  induction  or 
deduction* 

Second  order  Knoisledge,  for  lhe»:ell,  contains  statements 
of  t*o  different  Kinds  as  ?»£s  pointed  out  above.  There  are 
stateiaeuts  which  express  knovled^e  of  the  nature  and  condi- 
tiotis  of  icnoiiledge,  and  statements  ithich  express  knowledge 
of  the  methods  of  icnotdng.  In  addition  to  there  being  two 

different  itinds  of  statements  about  first  order  knowledge  in 

my 
^hei/ell's  writings,  there  sre  also,  in^opinion,  different 

Qrdera  of  such  statements.  And,  where  these  orders  are  con- 
cerned, I  hold  that  there  are  ti»o  different  classes  of  them, 
there  are  orders  of  descriptive  statements.  And  there  are 
orders  of  prescriptive  statements. 

As  I  stated  in  my  introduction,  if  tfc  call  science  first 
order  iinowledge,  and  mean  by  "first  order  knowledge"  purely 
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descriptive  statements  about  nature  and  experience,  then 
science,  for  Whewell,  is  more  than  first  order  Knowledge  as 
so  defined,  for  science  contains  universal  and  necessary 
jBtateaents,  And  he  will  not  alio*  that  these  are  aerely  de- 
scriptive. Furthermore,  Iftheweli's  pnllosophj'  of  science  also 
contains  both  a&scriptive,  and  universal  and  necessary, 
statements.  It,  contains,  therefore,  stateaents  of  a  kind 
other  than  second  order  icnoT^ledge,  if  «e  mean  by  "second  order 
knov^ledge"  purely  descriptive  state^aents.  Of  course,  we  need 
not  define  "first  order  icno^ledge,^  "second  order  knowledge, « 
and  so  on,  as  purely  descriptive  if  ire  do  r.ot  choose  to  do  so. 
But  (1)  we  need  some  icind  of  terminology  to  designate  purely 
descriptive  statements  which  stand  In  the  relations  indicated 
by  "first  order,"  "second  order,"  and  the  like.  And  (t)  CD. 
Broad,  from  ^-hom  I  have  borro\wcd  these  terms,  uses  there  as 
signifying?  purely  descriptive  statements.  For  the  above  tifto 
reasons,  I  propose  to  use  them  in  this  way  also. 

But  a  terminology  is  also  needed  to  designate  orders  of 
prescriptive  stateajents.  There  is  no  reason  why  these  could 
not  be  designated  "first  order  prescriptive  statements," 
"second  order  prescriptive  statements,"  and  the  like,  3ut, 
these  statements  are  characterized  not  only  by  being  pre- 
scriptive. They  are  characterized  also  by  the  fact  that  they 
are  laore  difficult  to  verify  than  are  desctiptive  statements. 
For  these  tiRo  reasons  I  have  elected  to  classify  them  under 
the  terms  "theory  of  knowledge,"  "metatheory  of  knowledge," 
"me ta -me ta theory  of  knowledge,"  and  so  on. 
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I  have  said,   above,   almost   all  that  I  rish  to  s»y  ebout 
TiheT?ell's  account  of  purely  descriptive  ststeinents.     But  1 
shoulG  liKe  to   investigate  more   fully  hoT»«  the  method  of  intui- 
tion rfclates  to  %hfewfell»s  account  of  prescriptive  statements. 
That  is  to   saj,   I   v,ish  to  see  hOT    the  mfcthod  of  Intuition  re- 
lates to  his  theory  of  knowledge,  his  metatheory  of  kno>:ledge, 
and  so  on, 

3.        Bheyell^s  Theoi-/.   and  Metstheories.   of 
A.no'^l&dae 

The  first  question  1  wish  to  answer  is,  Tfrhat  is  Vthewell's 
theory  oi   Knowledge  and  mhat  Justification  does  he  offer  for 
it? 

Although  it  *ould  take  a  good  deal  of  exposition  to  set 
forth  fully  V.hewell«s  thtory  of  tcnowledge,  I  thintc  it  is  un- 
necessary  to  do  this.     All  that  is  vital  to  the  theory   can  be 
sfcattiu  in   t»o  sentences,      (a>    There  are  certain  paradigms  of 
knowledge,   *ith  Hewtonian  physics  being   the  paradigm  par  ex- 
cellence,       (b)   If  we  take  Newtonian  physics  as  the  paradigm 
of  kno\sitdge  then  we  can  state  a  formula  ishich  is  both  descrip- 
tive of   the  sciences  we  now  have  and  prescriptive  of  any  sci- 
ence we  shall  ever  have,     itnovledge  consists  in  the  relating 
of  particulars  by  oieana  of  activities  of  the  knowing   subject. 

What  verification  does  T.hewell  offer  of  this  theory?     If 
we  cut  through  all  the  verbiage  to  the  fundamental  argument, 
it  is  that  as  a  descriptive  statement  the  "formula"   stated  in 
(b)   above,   is  intuitively  evident.     Granted,   it  is  not  intui- 
tively evident  to  everybody.     But  it  is  intuitively  evident 
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to  ariyone  vho  unclerstencis  science.  And  since  sciaice  Is  an 
exiiaple  of  "rhat  ^c  me&n  by  knowledj^e"  only  those  vrho  nre  faai- 
llar  with  science  art  in  a  position  to  judge  whether  the  for- 
mula is  intuitively  valid  or  not.  But  in  order  to  Justify 
the  above  foruruls  as  a  prescriptive  statement,  a  laetatheory 
of  inoTledge  is  required, 

l^he«'fll  devotes  hundreds  of  pages  to  the  elaboration  of 
what  I  call  his  metii theory.  In  all  this  material  I  find  three 
funds'iental  assertions,   (a)  i'here  are  particulars.  In  other 
words,  first  order  kno)^ ledge, which  deals  with  particulars,  is 
wholly  genuine,   (b)  Particulars  can  be  classified  by  the  em- 
ployment of   dichotomous  schemata.   The  two  most  general 
cl&sses  of  particulars  are  given  a  variety  of  names  by  Ihewell. 
Hfc  speaits  of  subjective  particulars— objective  particulars, 
inner  particulars— outer  particulars,  Ideal  particulars— sensi- 
ble p£rticil;3;r3.  The  most  algniiicant  feature  of  the  members 
of  these  laost  general  classes  is  that  the  members  of  the  one 
and  the  members  of  the  other  are  antithetical,   (c)  There  are 
aec.ia  in  which  particulars  are  related, 

F:hev.ell*s  defence  o^f  the  above  metatheory  is  elaborate. 
But  fchen  all  is  said  and  done,  the  justification  is  that  the 
above  statejsents  are,  as  descriptive  stateajents,  intuitively 
evident.  In  order  to  Justify  theia  as  prescriptive  statements, 
a  3ieta-met  a  theory  is  required, 

Iheisell's  Bieta-meta theory  is  not  veiy  extensive.  Its 
most  important  statement  is  that  there  is  a  Medium— the  Ab- 
solute Cor,  soiaetiaes,  God)— from  vhlch  the  particulars,  and 
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the  media  which  relate  them,   "flov"  as  from  a  "centre,"     This 
iiedii-m,   or  Absolute,   c&nnot  be  aiade  an  object  of  scientific 
inyair^', 

A3  a  descriptive  stateiaert,   the  assertion  of  the  Absolute 
Is  intuitively  evident  to  snyontj  vdtio  accepts  as  Intuitiirely 
valid    the  preceding  theory  of  knoYdedge  statements  and  laeta- 
thfeory  of  icno^ledge  statements.     As  a  prescriptive  statement— 
i.e;,,   that  all  icnovledge  necessarily  has  the  quality  of  "flow- 
ing from"  or  "emanating  from"  an  Absolute— it  can  only  be 
justified  by  an  appeal  to  a  meta-Meta-motathe-ory. 

The  jEseta-zaeta-metatheory,    to  the  extent  that  I  have  been 
able  to  figure  It  out,   contains  the  single  statement  that 
whatever  Is  Intuited  as  valid  is  valid.     As  a  purely  descrip- 
tive statement — i.e.,   as  a  statement  describing   the  intuitions 
previously  noted — the  statement,    "Hhetever  Is  intuited  as 
valid,   is  valid,"  is  intuitively   evident  to  anyone  who  accepts 
the  preceding  intuitions.     As  a  prescriptive   stateaent — ^i .^. , 
as  a  statement  to  the  effect  that  whatever  is  known  to  be  un- 
deniably true  must  be  so  known  through  intuition — the  state- 
ment Ts-ould  require  a  jaeta-meta-iaeta-meta theory   to  justify  It. 
But  I   cannot  find  a  me ta-iaeta-aets-meta theory   in  ¥Jhewell»s 
writings. 

I   should  now  like  to  aake  three  points  about  the  material 
In  the  above  section,   although  they  may  be  almost  too  obvious 
to  merit  their  being  set  do*n.     The  above  analysis  is  a  struc- 
ture which  I  have  Imposed  upon  Whewell's  writings.     It  is  not 
set  forth  In  them.     But,   in  any  opinion,    this  structure  Is  Im'- 
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plicit  in  his  analysis.     Moreover,    every   stjiteraent  which 
Whevfell  puts  forth  as  a  true  statement  ultiastely  depends 
for  its  truth  upon  Intuition.     And  fin&lly,  while  it  is  pos- 
sible to  appeal  to  intuition  on  any  level,   there  is  no  level 
on  Thich  we  can  finally  justify  the  appeal.     Instead,  we  are 
driven  from  meta theory  to  metfc-meta theory,   to  meta-meta-aeta- 
theory,   a^.  infinitua. 


CHAPTER  V 

TH£  Gi-NMiAIi  CHABACTiii  OF  MiOhhtJjQh   ACCOEDIKG  TO  klLL 

In  this  chapter  I  «ish  to  set  forth  briefly  the  items 
which  Mill  stresses  aost  in  his  analysis  of  knovdedge.  These 
are  as  follovis:  1.  Inference,  £,  The  data  of  knov^ledge.  Z, 
The  grounds  of  the  possibility  of  .inov.ledge.  4.  Logic  as  the 
science  of  science,  5.  Realism,  6.  The  Import  of  Proposi- 
tions,  7,  The  icnoviing  situation,  8,  The  sciences,   9,  Philo- 
sophy, 10,  Certainty  and  the  "whole  of  kno-wledge," 

1,   Inference 

The  analysis  of  itno*ledge,  for  Mill,  is  primarily  an 
analysis  of  icinds  of  true  statements  and  the  processes  Vrhich 
yield  these  statements.  Of  the  various  processes  nvhich  yield 
true  stateuients,  inference  is  of  most  interest. 

There  are  three  kinds  of  inference.  There  is  a  kind  of 
inference  which  I  shall  call  precognitive.  i&ill  discusses 
this  at  considerable  length,  but  does  not  give  it  a  name 
(other  than  "inference,")  A  second  kind  of  inference  is  in- 
duction.  Ratiocination  is  a  third  kind  of  inference,  I 
shall  now  discuss  these  briefly.   I  shall  also  distinguish 
inference  froa  (1)  "merely  verbal"  stateaients  and  (2)  from 
descriptions.  It  is  also  necessary  to  point  out  that  in- 
ference, .as  an  activity,  has  to  be  distinguished  from  an  in- 
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fference,  the  result  of  the  activity  of  the  same  name, 

(fi)  Pi'fecognltlve  Inference 

Precognitive  inference,  as  an  activity,  yields  (l)  ob- 
jects and  (g)  knoiRlcdge  that  something  is  an  object.  The 
knovledge  isrhlch  results  from  precognitive  Inference  is  aware- 
ness of  things  as  objects. 

Logic,  iAtll   tells  us,  deals  v^ith  whatever  elements  of  our 
knowledge  are  not  "original."  And  he  will  not  allow  that  ob- 
jects are  original.  He  calls  the  original  elements  of  "know- 
ledge" feelings,  and  says  that  there  are  four  classes  of 
these — sensations,  thoughts,  emotions,  and  volitions. ^2®  These 
are  the  materials  with  vhich  rcnovledge  begins.  Beginning  with 
these  materials,  and  employing  an  activity  called  inference, 
we  go  beyond  the  imraediate  evidence  of  consciousness  and  as- 
sert the  existence  of  subjects  and  objects.  That  I  am  a  sub- 
ject, and  not  merely  certain  feelings,  is  an  Inference,  And 
that  an  apple  is  en  object,  and  not  Just  certain  colours  and 
tastes,  is  an  inference.  This  kind  of  inference  is  precogni- 
tive, since  it  is  beyond  recall.  But  it  is  a  very  important 
kind  of  inference,  since  it  yields  subjects  and  objects.  Al- 
most all  the  statements  which  science  asserts  as  being  true 
or  false  are  about  subjects  and  objects,  not  about  feelings, 

{b)     Induction 
"Induction"  is  a  name  both  for  a  mental  activity  and  for 
the  results  of  the  activity.  In  other  words,  it  is  necessary 

to  distinguish  between  induction  and  inductions.  There  are 


174 
four  characteristics  of  Inductions  vhlch  I  vish  to  stress  here, 
(l)  Inductions  are  wore  general  "truths"  derived  from  less 
general  "truths."  Most  or  these  truths  are  expressed  as  ver- 
bal statements,  but  they  need  not  be,  Anim&ls,  Mill  claims, 
are  capable  of  rudimcntery  inductions.  The  burned  dog  fears 
the  fire  as  much  as  does  the  burned  chile.  That  some  speci- 
fic instance  of  fire  burned — i.e.,  seared  the  flesh  and  pro- 
duced pain — is  a  particular  stattment.  That  all  fire  burns 
is  an  induction,  because  it  is  a  general— in  this  case,  a 
universal— statement,   (£)  Inductions  "go  from  the  lino'ji'n  to 
the  unioiOT^n."  They  assert,  on  the  basis  of  past  experience, 
statements  which  are  held  to  be  true  of  cases  as  yet  untried. 
(S)  Although  inductions  are  of  aore  than  tiPO  icinds,  there 
are  tv/o  which  are  of  particular  interest.  There  are  induc- 
tions Tfhich  state  "merely  empirical"  lavs  and  "truly  causal" 
laws.  A  l&yi.   In  the  present  sense,  states  an  observed  uni- 
formity in  nature,  A  merely  ecipirlcal  law  is  one  i^hlch  holds 
only  of  those  cases  which  we  have  ©xaialned.  It  is,  therefore, 
properly  only  a  description.  But  it  is  frequently  very  diffi- 
cult to  Kno*.  whether  or  not  a  law  is  merely  empirical  or  truly 
causal.  As  a  result,  soae  la«s  have  to  be  held  tentatively 
until  we  can  be  certain  vfhich  kind  of  law  they  are.   "All  swans 
are  ?iiite"  turned  out  to  be  &  merely  empirical  generalization. 
But  we  have  reason  to  believe  that  "All  men  are  mortal,"  and 
"The  earth's  rotation  is  the  cause  of  day  and  night"  are  truly 
causal  Inductions.  V^e  have  reason  to  believe  that  man  and 
mortality,  and  the  earth's  rotation  and  day-night  necessarily 
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"go  together,"  But  It  turned  out  that  whiteness  and  svans  do 
not  necessarily  go  together.   (4)  The  rationale  of  inductions 
(and  of  ratiocinations)  is  siimiaarized  in  the  statement  (it- 
self an  induction)  that  a  marK  of  a  mark  is  a  mark  (nota  notae 
est  nota).  This  orientation  replaces  the  rstlonelc  offered  by 
th«  schoolmen  to  the  effect  that  induction  Involves  the  in- 
tuiting of  universals. 

(jS)  Ratiocinations 

Here,  again,  it  Is  necessary  to  distinguish  ratiocina- 
tion, as  an  activity  of  the  mind,  from  ratiocinations,  3,.^.. , 
conclusions  reached  by  ratiocination.  And,  again.  It  is  the 
conclusions,  not  the  activity,  in  which  I  am  interested  at 
the  momeiit. 

As  s  result  of  th£.t  activity  called  ratiocination  n'e 
begin  with  statements  of  a  certain  degree  of  generality  and 
reach  conclusions  of  an  equal,  or  of  a  lesser,  degree  of 
generality,  than  those  with  which  we  begin,  A  ratiocination 
is  thereby  distinguished  from  an  induction.  For  example, 
Kepler's  law  (which,  for  Mill,  is  a  description,  not  an  induc- 
tion) asserts  that  the  planets  move  in  elliptical  orbits. 
This  law  can  be  deduced  from  Newton's  theory.  Newton's  theory 
holds  that  the  motion  of  the  planets  is  to  be  accounted  for 
in  terms  of  the  composition  of  a  centripetal  force  towards  the 
sun  and  a  projectile  force  away  from  it.  Because  of  the  com- 
position of  these  two  forces,  therefore,  the  planets  move  in 
elliptical  orbits.  The  above  "deduction"  is  an  example  of 
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vbat  Hill  means  by  ratiocination, 

(^)  Inference  Versus  lAcrely  Verbal  Statements 
An  inference  is  a  "nevr"  truth.  It  is  a  genuine  addition 
to  knowledge.  But  "merely  verbal"  statements  are  not  new 
truths.  Some  merely  verbal  statements  are  true  simply  on  the 
basis  of  convention.  Others  are  but  alternate  ttrays  of  asser- 
ting something  already  knoitn.  "'lian'  means  Socrates,  the 
Duke  of  Wellington,  and  so  on,"  is  an  example  of  the  first 
type  of  purely  verbal  statement.  It  is  not,  strictly  speaking, 
capable  of  being  either  true  or  false.  It  is  only  capable  of 
conforming,  or  not  conforming,  to  usage  or  convention.  "  All 
A  is  B,  therefore  some  A  is  B,"  "Socrates  is  a  taan,  therefore 
Socrates  is  a  living  creature,"  are  examples  of  the  second 
kind  of  ajerely  verbal  statement.  In  both  these  cases  the  con- 
clusions set  forth  no  new  truth,  \lihat  is  asserted  in  the  con- 
clusions is  alrea(^  apparent  to  ariyone  who  understands  the 
antecedent  assertions. 

The  major  use  to  «hlch  Mill  puts  the  distinction  between 
inference  and  merely  verbal  statements  is  to  elaborate  and 
substantiate  his  contention  that  no  reasoning  takes  place 
«ithin  the  traditional  forms  of  the  syllogism.  The  syllogism 
simply  puts  forth,  in  a  clear  and  formal  way,  something  we 
have  already  learned.  The  reasoning  which  results  in  the  con- 
clusion set  forth  in  the  syllogism  actually  precedes  the  em- 
ployment of  the  syllogism. 
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(e^  Inierenct  Versus  Description 

Description,  like  nerely  verbal  stettQents,  does  not  add 
to  our  knowledge.  Description  simply  records  something  which 
we  already  know.  Verbally,  many  descriptions  have  the  form 
of  inductions.  Descriptions  ere  frec:uently  general,  and  some- 
times universal,  statements.  But  they  differ  from  inductions 
in  that  an  induction  goes  from  the  knov;n  to  the  unknotm,  whereas 
a  description  does  not,   "All  the  Apostles  were  Jews"  is  a 
description  in  spite  of  its  general  form.  Similarly,  "All 
the  planets  move  in  ellipses"  is  a  description.  But,  "All 
planets  move  in  ellipses"  is  an  induction. 

As  has  already  been  noted,  the  difference  between  an  in- 
duction and  a  description,  and  also  the  precise  nature  of  an 
induction,  v^ere  two  of  the  inain  points  of  controversy  between 
V^hewell  and  Mill. 

£•   The  Data  of  Knowledge 
i&)     The  Data  of  Induction 

The  data  of  induction  for  Mill  are  phenomena,  abstractions 
from  phenomena,  and  a  number  of  intuitively  discernible  rela- 
tions sjcong  phenomena.  If  we  mean  by  phenomena  the  things 
which  can  be  named,  then  phenoiaena  may  be  subdivided  into 
feelings,  substances,  and  attributes.  Feelings  are  of  four 
kinds,  as  noted  above.  Substances  are  of  two  kinds— subjects 
and  objects.  And  attributes  are  of  three  kinds — qualities, 
quantities,  and  relations, ^^''' 

Mill  also  offers  the  following  classification  of  "all 
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Saleable  Things."  This  is  intended  to  be  the  "seme"  classi- 
fication as  the  foregoing,  except  for  certain  changes  in  ter- 
minology, and  it  yields  four  classes  of  nameable  things:  feel- 
ings, or  states  of  consciousness;  the  minds  which  experience 
those  feelings;  the  bodies,  or  externa.1  objects,  which  excite 
certain  of  those  feelings,  together  >Rith  the  powers  or  pro- 
perties Tfhereby  they  excite  them,  "these  last  being  included 
rather  in  compliance  with  common  opinion  ...  than  because 
the  recognition  of  such  powers  or  properties  &s  real  existences 
appears  to  be  warranted";  sai6   the  succession  end  coexistences, 
the  likenesses  and  unlikenesses,  between  feelings  or  states  of 
consciousness.-^'^® 

By  means  of  a  thought  process  called  abstraction  I  am 
able  to  attend  to  s  single  feature  of  a  phenomenon.  I  thereby 
provide  ay  self  ii?ith  the  data  of  the  "purely  formal  sciences," 
as  ?!hewell  would  call  them.  For  example,  by  attending  only 
to  the  self-identity  of  a  phenomenon  I  provide  myself  v,ith  the 
arithmetical  datum,  •»!."  By  attending  only  to  the  length  of  a 
phenomenon- -^,^.,  a  board— I  provide  myself  with  the  geometri- 
cal datum  called  a  straight  line.  And  so  on. 

(b)  The  Data  of  Deduction 

Mill  has  tw>  meanings  for  deduction,  since  there  are,  for 
him,  two  Kinds  of  deduction.  And  each  kind  has  its  own  data. 

One  type  of  deduction  is  formalized  in  the  syllogism. 
The  other  type  is  equivalent  to  the  employment  of  what  Mill 
calls  the  concrete  deductive  method.  The  premises  of  the 
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syllogism  are  inductions  which  stete  relations  other  than 
causation,  "All  nen  are  aortal"  provides  an  exaiaple.  The 
data  of  the  concrete  deductive  method  are  laws  of  nature  found 
out  by  induction, 

is)     The  Data  of  Intuition 

It  is  my  opinion  that  Mill  does  not  succeed  in  stating 
unambiguously  that  element  of  knowledge  vdiich  either  is,  or 
can  be,  intuitively  knovn.  He  offers  us  no  definitive  state- 
ment on  this  matter.  He  does  hold  that  some  of  the  knowledge 
we  possess  is  knoKsn  prior  to  inference.  Such  knowledge  he 
Ccklls  "primitive  data, "^29  Such  data  are  the  subject  of  in- 
tuition or  consciousness. 

He  uses  these  tiso  terms  interchangeably.  But  often  he 
seems  to  mean  by  intuitive  data  that  ifthich  is  perceived  as 
here-novt.  And  much  of  what  is  perceived  as  here-now  is  per- 
ceived as  the  result  of  inference,  not  prior  to  Inference, 
I  perceive  an  apple  as  an  object.  And,  as  far  as  conscious 
awareness  is  concerned,  this  is  an  intuitive  perception.  That 
the  apple  qua  object  is  so  perceived  as  a  result  of  inference, 
is  at  best  a  theory.  If  we  hold,  as  most  commentators  do, 
Mill's  vievi  to  be  that  the  only  intuitive  data  are  pre-infer- 
ential,  then  we  shall  have  to  say  that  the  data  of  intuition 
for  Mill  are  primitive  states  of  consciousness— emotions, 
volitions,  and  sensations.  But  there  are  some  serious  diffi- 
culties associated  'Rlth  such  a  view  especially  where  sensa- 
tions are  concerned,  I  shall  elaborate  this  problem  later, ^^ 
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2.   Thfr  Grounds  of  the  Possibility  of  Knovrledge 
I  shall  not  attempt  to  s<sit  forth  all  the  grounds  of  the 
possibility  of  knowledge  In  Mill's  case,  but  only  those  Trhich 
he  fexamines  in  greatest  detail.  For  Mill  l^norledge  is  depen- 
dent upon  (a)  the  orderliness  of  ruiture  f«nd  (b)  certain  opera- 
tions "Khich  we  cfen  perform  and  which  we  can  shoip  to  be  grounded 
in  the  "nature  of  things," 

(a)  The  Orderliness  of  Kature 

That  nature  is  orderly.  Mill  does  not  doubt.  To  be 
strictly  accurate,  one  would  need  to  say  that  knoiiledge,  for 
Mill,  exhibits  the  orderliness  of  experience,  rather  thejn  of 
nature.  But  Mill  really  does  not  isake  much  of  an  issue  of 
this  (iistinction. 

The  phrase  ♦'the  orderliness  of  nature,"  in  Mill's  case, 
aumiaarizes  several  conclusions,  all  of  these  conclusions  being 
inductions  from  experience.  Nature  exhibits  many  recurrent 
patterns.  There  are,  for  example,  temporal  series,  causal 
series,  spatial  configurations,  patterns  of  relation.  Rot 
only  does  nature  exhibit  these  patterns  not*.  Nature  vill  con- 
tinue to  exhibit  them.  The  future  will  resemble  the  past. 
The  above  Kinds  of  orderliness  iksy   also  be  called  kinds  of 
permanence,  Lvents  come  and  go,  but  the  patterns  they  ex- 
hibit are  repeated.  Not  only  is  there  permanence  in  the  pat- 
tern of  events.  There  are  also  things  which  are  permanent 
in  the  sense  that  they  enciire,  A   major  function  of  these  en- 
during things  is  that  they  constitute  "permanent  causes," 
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Mlll*s  usual  approach  to  cause  Is  in  terms  of  temporal  series. 
If  event  A  "unconditionally"  precedes  event  B,  then  A  is  the 
cause  of  B«  But  then  we  may  seek  the  cause  of  A,  and  the 
cause  of  the  cause  of  A*  And  so  on.  This  process  does  not 
go  on  to  infinity.  Eventually  we  cojie  to  items  of  vhlch  we 
cannot  discover  the  c^iuse.  Such  items  Mill  calls  "pertaanent 
causes,"  An  example  of  a  permanent  cause  is  the  earth* s  ro- 
tation. There  are,  therefore,  for  Mill,  tvo  Kinds  of  perma- 
nence in  nature— «  recurrent  patterns,  and  enduring  things,  I 
wish  to  discuss  these  briefly  and  will  begin  Tdth  the  recur- 
rent series  Vfhich  nature  ejchibits. 

The  orderliness  of  events  is  of  two  kinds— orderliness 
of  succession  and  orderliness  of  coexistence.  In  this  para- 
graph I  isiish  to  outline  Mill*s  views  about  orderliness  of  co- 
existence. Orderliness  of  coexistence  refers  to  all  proper- 
ties of  things  not  dependent  on  time.  Algebra,  for  example, 
deals  -with  that  regularity  which  we  call  equality,  arithmetic 
with  that  regularity  possessed  by  things  in  virtue  of  their 
being  numerable,  geo-aetry  aiith  that  regularity  possessed  by 
all  those  things  which  are  extended.  These  three  are  the 
sciences  frequently  offered  as  paradigms  of  knowledge,  usu- 
ally because  of  the  certainty  T^hich  their  conclusions  exhibit. 
But,  while  Mill  grants  that  their  certainty  is  desirable,  he 
does  not  reconimend  that  we  take  these  as  models  which  all 
other  sciences  must  iadtate.  A  peculiarity  of  the  mathemati- 
cal sciences  is  that  their  subject  matter  is  abstract,  that 
is  to  say,  it  is  arrived  at  by  the  mind's  focussing  its  atten- 
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tion  on  only  a  part  of  the  data  before  it,  AXf«bra>  for 
example,  deals  only  itlth  the  equality  of  equal  things;  the 
things  themselves  are  left  out  of  account.  But  in  many  de- 
partments of  knoifrledge  it  is  the  thing  in  its  concrete  «ihole- 
ness  which  interests  us.  Algebra  may  be  entirely  true,  v^here- 
es  many  of  the  hypotheses  of  psychology  may  be  extremely  tenu- 
ous, but  since  algebra  contains  the  lainioiuni  of  empirical  con- 
tent—  the  relations  between  equals — it  also  exhibits  the  jninl- 
mum  of  significance.  To  the  ejctent  that  it  can  be  employed 
in  furthering  our  understanding  of  nature  it  is  to  that  extent 
significant.  In  and  of  itself  it  is  of  little  Interest.  And 
even  though  we  dssire  In  all  branches  of  knowledge  that  cer- 
tainty which  algebra  eaJalbits,  it  is  the  certainty,  not  alge- 
bra as  a  body  of  taioirledge,  vhich  recocuaends  it  to  our  atten- 
tion. The  same  is  true  of  the  other  branches  of  mathematics, 
Use  arc  interested  in  them  when  we  can  employ  theia  to  further 
our  knowledge  of  nature.  But  we  go  not  regard  them  as  para- 
digms of  knoifilecge.  Rather  they  are  elements  within  know- 
ledge. It  is  desirable  that  the  other  kinds  of  knot.! edge  be 
as  certain  as  mathematics.  But  this  certainty  cannot  be  in- 
troduced sim?l>  by  employing  the  mathematical  method.  The 
oatheaatical  method  cannot  be  the  method  of  the  other  kinds 
of  knof.iedge  because  the  subject  matter  of  the  other  kinds 
of  knovltdgfc  is  not  amenable  to  such  a  method.  Nor  vfill 
introducing  mathematics  into  the  other  kinds  of  knowledge 
secure  for  them  the  certainty  of  mathematics.  It  vdll,  of 
course,  secure  ti:iis  end  to  the  extent  that  mathematical  data 
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are  a  part  of  the  date  to  be  dealt  vith.  But  to  the  extent 
that  the  data  are  other  than  mathematical,  some  method  other 
than  a  matheaiatlcal  one  must  be  found.  And,  for  the  most 
part,  the  "concrete  deductive"  method  is  the  method  to  be 
chosen. 

Mill's  account  of  orderliness  of  succession  is  usually 
expressed  in  terms  of  the  temporal  patterns  exhibited  by  our 
conscious  states.  But  in  providing  the  rationale  of  our 
iaioy^ledge  of  succession  he  finds  it  necessary  to  posit  what 
he  calls  by  the  synonymous  eicpression3"original  natural 
•gents"  and  "permanent  causes."  One  reason  why  Mill  asserts 
"permanent  causes"  is  because  he  is  unable  to  regard  certain 
questions  as  insigniiicant  and  meaningless.  I  have  in  mind 
such  questions  asi  Why  is  there  motion?  V*hy  is  there  change? 
?vhiy  is  there  consciousness?  He  frequently  tells  us  that  tve 
cannot  hope  to  secure  answers  to  these  questions  (except  from 
the  metaphysicians,  for  whom  he  often  seems  to  have  little 
respect^^-^),  Yet  he  cannot  avoid  asking  such  questions, 
either.  Millfe  approach  here  is  to  say  that  the  questions 
are  meaningful,  and  therefore  theoretically,  there  must  be 
answers  to  them.  The  answers  isould  be  in  terms  of  causes, 
in  the  sense  of  forces — "unknown"  forces  which  we  infer  from 
■their"  effects.  But,  while  we  see  the  necessity  to  assert 
the  reality  of  such  causes,  we  can  have  no  immediate  iaiow- 
ledge  of  these  causes.  We  can  kno»  that  there  are  such 
causes.  But  they  are  not  objects  of  possible  experience.  Vie 
always  experience  only  their  effects — or  what  we  assert  to 
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be  their  effects.  Permanent  causes  differ  from  other  causes 
also  in  that  we  can  often  cilscover  the  causes  of  causes;  but 
we  cannot  discover  the  causes  of  permanent  causes. 

At  first  glance  there  seeas  to  be  a  radical  and  funda- 
mental difference  between  Mill  and  ?iheT*ell  in  their  viet^s 
concerning  our  knowledge  of  the  orderliness  of  nature,  Tfjlievell 
maintains  for  &   good  aeny  hundreds  of  pages,  that  y^e,   as 
icnowers,  introduce  the  regularity.  Mill  is  equally  Insistent 
that  yte   discover  the  regularity.  But  their  inquiries  have 
this,  at  least,  in  coraraon.  As   their  inquiries  proceed  they 
both  see  s  necessity  to  assert  an  order  vihich  exists  prior 
to  our  knowledge  of  it»  Whevell  ascribes  this  order  to  the 
Ideas  of  the  Creator,  Mill  ascribes  it  to  Trhat  he  cislls 
"permanent  causes'*  or  "original  natural  agents. ^^^   For 
Vthewell  the  Ideas  of  the  creator  are  unkno-wable  in  the  sense 
that  they  cannot  be   cowipletely  known.  For  Mill  the  perma- 
nent causes  are  unitnowable  in  the  sense  that  r,c   cannot  state 
their  causes,  \^hen  ne   reach  ultimate  facts  ^e   discover  that 
they  exhibit  an  inexplicability.  At  this  level  "the  real 
stumbling  block  is  perhtsps  not  in  any  theory  of  the  fact,  but 
in  the  fact  itself.  "^^^  The  Eivine  Ideas,  asserted  by  Wheisell, 
and  the  permanent  causes  asserted  by  Mill,  perform  essentially 
the  same  function,  that  of  explanation.  But  as  ultimate  terms 
of  explanation  they  themselves  cannot  be  explained.  let,  in- 
terestingly enough,  they  do  not  for  this  reason  make  knowledge 

not 
essentially  Irrational,  ViheiKell  contends  that  they  do  lead  Id 
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irrationality  becaust:  they  art  the  product  of  a  divine  reason. 

Mill  contends  that  it  is  reasonable  to  accept  some  propositions 

as  true,   viithout  asicing  for  proof  of  their  truth. 

^hat  are  the  propositions  i^hlch  laay  reasonably  be  re- 
ceived v.ithout  proof?     That  there  roust  be   some   such 
propositions  all  are  agreed,    since  there  cannot  be 
an  Infinite  series  of  proof,   a  chain  suspended  from 
nothing. 144 

But  on  vh&t  grounds  can  it  be  asserted  that  some  of  these 
propositions  ishich  ve  may  reasonably  accept  ^.ithout  proof  are 
about  agents  which  &re  Jino^n  to  be  "original,"  and  about  causes 
*hich  are  known  to  be  '♦permanent"?     The  answer   to  this  question 
has  to  be  couched  in  epistemoiogical  terms,  I   think.     It  is  not 
that  we  kno«  thea  to  be  final,   even  though  we  do  knov?  that 
they  represent  the  present  limits  of  knoifiledge.     Rather  the 
situation  for  Mill  is  as  follows.     The  only  way  to  go  beyond 
original  natural  agents  ivould  be  to  assert  nouaena,   to  assert 
that  something  not  only  unKnown,  but  unKnovable,  is  the  ulti- 
mate ground  of  imoisvledge;   and  this  vsould  be  only  an  escope 
froai  bad  to  worse.     It  is  better  to  say   that  our  icnomledge  has 
icnovin  lisiits,   than  to  say  that  its  grounds  are  unknovsable.   The 
importance,   in  fact  the  necessity,  of  stating  these  limits  is 
derivative  from  an  orientation  to  icnoTPledge  which  holds,   tilth 
Aristotle,    that  without  a  first  cause  there  is  no  cause  at  all. 
Sow,  obviously,   in  one  sense  there  can  be  causes  for  Mill 
without  there  being  a  first  cause,     A  cause  can  be  deterained 
wherever  an  unconditional  series  of  events  is  discovered,  ?ithy 
then  posit  original  natural  agents  and  peraianent  causes?     There 
seems  only  one  explanation,   a  feeling  on  Mill's  part  that  he 
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was  obligated  to  offer  a  reason  for  the  orderliness  of  nature, 
a  reason  e-&pressed  in  terms  of  something  constant  and  perma- 
nent, some  tiling  other  than  the  orderliness  of  nature  itself,  ^^^ 
A  major  function  of  this  "something  peraantnt"  is  that  n-e  can 
]mow  the  changing  by  relating  it  to  the  unchanging.  And  the 
icnowledge  ^ioh  we  thereby  attain  is  not  the  saaie  as  that  vhich 
we  arrive  at  by  means  of  Induction  or  deduction.  The  knowledge 
arrived  at  by  science  ia  kno>fKls<dge  oi  nature.  That  there 
"must  be"  something  permanent  is  priaarily  something  *hich  v?e 
knoT»  about  jmo^ledge,  namely  that  Knov.ledge  must  be  grounded 
in  permanency. 

(b)  The  Operations  yhlch  Eesult  in  Knowl(.cg:e 
Kno\iledge,  for  SSill,  is  the  result  of  many  operations. 
All  that  I  ^isb  to  do  here  is  list  the  most  important  of  them, 
and  to  make  s  few  remarks  about  three  of  them.   The  ."aost  im- 
portant of  the  knowing  operations  are  observation,  especially 
when  enhanced  by  the  employment  of  the  Four  Methods,  abstrac- 
tion, neiaing,  classification,  intuition,  induction,  and  deduc- 
tion. The  last  three  items,  above,  are  what  I  have  called  the 
methods  of  knowing.  It  is  clear  that  it  is  arbitrary  to  single 
out  these  three  and  call  them  ^he  methods  of  knowing  since  ob- 
servation, abstraction,  naming,  and  classification  are  also 
methods  which  we  employ  in  order  to  arrive  at  knowledge.  But 
Mill  calls  such  operations  as  observation,  abstraction,  et  al, 
operations  "subsidiary  to"  the  knowing  operatiors. 

There  are  two  points  which  I  wish  to  make  about  Mill's 
discussion  of  the  methods  of  knowing — ^l.e,,  intuition,  indue- 


167 
tion,  and  deductior,   (l)  I  \»lsh  to  repeat,  since  it  seems 
to  ae  yery  iiaportatit>  a  point  Tihich  1  fceve  already  discussed. 
The  point  is  tlruit  not  all  knovilecige  can  be  inierential.   If 
there  is  to  be  inferential  knovrledge  there  must  be  something 
known  prior  to  inference.  Mill  certainlj'  holds  that  we  have 
knowledge  prior  to  inference,146  Such  knowledge  he  calls 
intuitive.  If  there  is  intuitive  knowledge,  then  there  must 
be  a  method  of  arriving  at  it,  I  have  called  this  "method" 
the  method  of  intuition.  Mill  actually  says  very  little  about 
such  a  method,  although  he  does  say  &  great  deal  about  intui- 
tion and  intuitive  knowledge,   (c)  B>'  combining  the  methods 
of  knowing  in  various  %Eys,  Mill  outlines  a  number  of  addi- 
tional methods.  These  are  the  cheraical,  or  experiaental  method, 
the  geometrical,  or  abstract,  aethod,  the  physical,  or  con- 
crete deductive  aethoc,  and  the  inverse  deductive,  or  histori- 
cal method.  Mention  must  also  be  made  of  what  are  univer- 
sally referred  to  as  "Mill's  Methods," 

4»   Logic  as  the  Science  of  Science 
Logic  is  the  science  of  the  operations  of  the  human  under- 
standing in  its  pursuit  of  truth.  As  a  science,  it  is  the 
science  of  the  aethod  of  science.  Logic  makes  explicit  the 
ra^onale  of  scientific  inquiry,  "The  lo^ic  of  Science  is 
the  universal  logic,  applicable  to  all  incuiries  in  «hich  man 
can  engage, "^^' 

The  ma^or  concern  of  logic  is  proof.  Logic  provides  the 
forms,  and  the  ya^ionalc,  of  proof.  It  does  not  provide  proofs. 
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but  teaches  vhat  constitutes  proof.  It  does  not  point  out 
n^ich  particular  facts  prove  some  other  fact,  but.  Instead, 
points  out  the  conditions  to  which  ell  facts  must  conforsi  if 
they  are  to  qualify  as  proof.  To  decide  whether  any  particu- 
lar facts  fulfil  these  conditions  in  any  particular  c&se,  be- 
longs to  whatever  science  deals  viith  that  kind  of  fact,  not 
to  logic. 

Uill  seys  that  logic  is  both  a  science  and  an  art.  As 
a  science  it  consists  in  the  analysis  of  the  mentsl  process 
which  takes  place  whenever  we  reason.  As  an  art  it  consists 
in  the  rules,  grounded  on  the  above  analysis,  for  conducting 
the  process  correctly.  Logic  is  not  the  science  of  thinking 
per  se.  It  is,  instead,  the  science  of  valid  thinking.  Neither 
is  logic  tht  science  of  belief.  Instead  it  is,  as  already 
noted,  the  science  of  proof,  or  evidence.   Tv?o  claiss,  im- 
plicit in  the  above  material,  should  also  be  made  explicit. 
These  are  (1)  logic  is  independent  of  psychology,  and  (£) 
logic  is  independent  of  metaphysics.  These  two  claims  are 
discussed  £it  some  length  in  Chapters  VI  anc  VII,  below. 

5.   Rfcalispt 
Mill,  like  Tihewell,  is  an  eplstemological  realist.  The 
essential  difference  between  Mill  and  T*hewell  on  this  point  is 
that  it  is  very  hard  to  be  certain  ^^hether  or  not,  for  Mill, 
the  reality  of  objects  per  se  is  iTiraediately  given  to  conscious 
awareness.  Mill  has  no  doubt  that  objects  are  tfiven  to  con- 
sciousness. But  v^ether  they  are  iauaedlately  given  is  a  problem. 
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A  question  which  exists  in  my  mind  on  this  point  is  as 
follows,  %ben  Mill  argues  that  objects  are  the  result  of  in- 
ferences of  which  I  am  not  ar.are,  cioes  he  mean  that  I  per- 
formed the  inferences  so  long  ago  that  I  have  no^  forgotten 
them?  Or  does  he  mean  that  I  ani  continually  maicing  uncon- 
scious inferences  of  the  sort  that  yield  objects  (and  sub- 
some  of 
Jects)?  In^his  references  to  Berkeley's  Hey  Theory  of  Vision 

it  would  seem  that  the  former  might  be  the  case.  There  vas, 
for  example,  a  time  when  I  did  not  perceive  a  three  dimen- 
sional space.  But  I  perceive  a  three  dimensional  space  now. 
And,  similarly,  I  perceive  three  dimensional  objects  novf.  My 
perception  of  a  three  dimensional  space  nott  can  be  understood 
in  terms  of  &  history  of  my  perceptual  developiuent.  But  ivhen 
he  speaks  of  Inferring  my   father  from  the  presence  to  con- 
sciousness of  certain  colours,  it  seems  that  I  sa  continually 
inferring  objects  fron  sensations.  At  any  rate,  most  com- 
mentators  hold  that  it  is  Seill's  considered  and  final  opinion 
that  objects  are  not  immediately  given  as  such  to  conscious- 
ness. It  is  also  certain  that  Mill  asserts  on  nunerous  oc- 
casions that  knowledge  is,  for  the  most  part,  knowledge  of 
objects. 

An  unobjectionable  way  to  state  Aim's  realise  is  to 
state  it  In  terms  of  "real"  propositions.  There  are  real 
propositions,  which  predicate  truly,  afiirmatively  or  nega- 
tively, of  one  or  more  objects,  existence,  or  order  in  space, 
or  order  in  time,  or  causation,  or  resemblance. 
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6.  I^he   Iruaort  of  Fro^jositlons 
In  this  section  I  \(*ish  to  do  two  things.  First,  I  wish 
to  outline  ;^ill*s  vicTS  conctrning  what  he  calls  "the  import 
of  propositions,**  This  I  sh&ll  discuss  under  the  heading 
«Tbe  Primary  Matters  of  Fact."  Secondly,  I  wish  to  examine 
Mill's  use  of  "existence"  and  "e^tists," 

i§)     The  Primary  Matters  of  Fact 

Mill  begins  his  chapter,  "Of  the  laport  of  Propositions" 

by  pointing  out  that  such  an  inquirj'  could  analyze  either  the 

state  of  minc'l  called  belief,  or  analyze  vhat  is  believed.  It 

is  the  latter  i^ich  is  of  interest  to  him,  he  says,  not  the 

foriaer,  since  what  is  of  primary  importance  to  the  logiclen 

is  the  relation  betii«een  the  phenomena  of  v?hicb  the  subject 

and  precIicEte  terms  are  names: 

T&e  have  to  inCjUire,  then,  on  the  present  occasion, 
not  into  Judgment,  but  judgiBents;  not  into  the  act 
of  believing,  but  Into  the  thing  believed,  ^h&t  is 
the  itajt^edifcte  object  of  belief  in  a  Proposition? 
What  is  the  matter  of  f&ct  signified  by  it?  \\hat 
is  it,  to  Vihich,  vhen  I  assert  the  proposition,  I 
give  njy  assent,  and  call  upon  others  to  give  theirs? 
?ihat  is  that  Tshich  is  ejtpressed  by  a  form  of  dis- 
course called  a  Proposition,  and  the  conformity  of 
vhich  to  fact  constitutes  the  truth  of  the  proposi- 
tion? 146 

In  defence  of  the  corr<^spond«nc£  theory  of  truth  sugges- 
ted in  the  above  quotation.  Mill  asserts  that  the  truth  of  a 
proposition  does  not  derive  from  the  inclusion  of  one  class 
of  names  within  another.  If  "All  men  are  Hortal"  is  a  true 
statesaent,  it  is  true  not  because  the  class  nan  is  wholly 
included  in  the  class  aortal.,  but  because  the  attributes  con- 
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noted  by  "man"  ere  aluays  accompanied  by  tht  attribute  con- 
men 
noted  by  "mortal."  The  truth  of  "All^aro  aortal,"  therefore, 

"is  not  a  question  of  the  signification  of  naxues,  but  of  laws 

of  nature.  "-^^^  "l^.e  place  the  individu&l  in  the  class  because 

the  proposition  is  true;  the  proposition  Is  not  true  because 

the  object  is  placf^d  in  the  class, "^^ 

The  truth  of  a  proposition,  then,  being  determined  by 

"conformity  to  fact,"  it  no*  remains  to  point  out  the  kinds 

of  assertions  lAiose  conformity  to  fact  x;e   cen  investigate. 

Mill  decides  that  there  are  five  such  xinds  of  assertions 

Existence,  Coexistence,  Sequence,  Causstior,  Pesemb- 
lance:  one  or  the  other  of  thtsc-  is  essertea  (or 
denied)  in  every  proposition  ?.hich  is  rot  merely 
verbal.  This  five- fold  division  is  an  exhaustive 
classification  of  matters-of-factj  of  all  thlnps 
that  can  be  believed,  or  tendered  for  belief;  of 
ell  questions  that  can  be  propounded,  &nd   all  an- 
swers that  can  be  returned  to  thea.lbl 

The  assertions  iiiade  in  the  above  paragraph  apply,  of 
course,  only  to  "real"  propositions,  not  to  "merely  verbal" 
ones,^^^  In  the  case  of  real  propositions  "the  import  of 
the  copula  is  constant  accompaniment  of  attributes  .... 
In  this  v(ay   the  object  of  belief  in  a  proposition  becomes 
♦either  the  coexistence  or  the  sequence  of  two  phenomenal* 
or  one  of  the  other  pria-ary  matters  of  fact."-^^^ 

I  thinX  it  is  ffciirly  clear  ?(hy  coexistence,  sequence, 
causation,  and  reaeublance  are  included  among  the  primary 
matters  of  fact.  Coexistence  and  sequence  (or  succession) 
are  principles  of  association.  Causation  is  a  particular 
form  of  successiou.  Resemblance  periorms  many  functions. 
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It  is  appealed  to  to  explain  the  abstraction  of  single  at- 
tributes, and  the  formation  of  the  "bundles"  of  attributes 
which  names  have  as  connotations.  It  operates  in  generali- 
zation, and  in  the  processes  of  comparison  and  contrast  re- 
ferred to  in  Mill's  discussion  of  the  Four  Methods.  It  is 
basic  to  the  "operations  subsidiary  to  induction,"  to  analogy, 
and  to  the  precept  nota  not^e  est  rota.-^^'^  But  the  presence 
of  existence  autiong  the  iinds  of  primary  matters  of  fact  is 
more  difficult  to  understand.  I  vish  nov^  to  exaraine  Mill's 
use  of  "existence"  and  "ey.ists"  in  sone  detail. 

(k)   "t-ii-istence"  anc  -'J:.>:ists" 

There  are  ti«o  questions  which  I  wish  to  investigate  here, 
(i)  For  Mill,  is  "existence"  the  naae  of   anything?  (ii)  Fcr 
Mill,  does  "exists"  have  only  one,  or  more  than  one  meaning? 
I  shall  aiscuss  these  in  order. 

I  thiniiC  it  is  clear  that  Ailill  held  "existence"  to  be  the 
name  of  something.  Mill  docs  not  explicitly  state  that  "exis- 
tence" Is  a  name,  Nevertheless,  it  is  my   opinion  that  he  does 
consiGer  that  it  can  be  a  name,  1  *rill  non  outline  siy  rt^asons 
for  thlnicing  that  tciis  is  iiill's  view. 

The  first  Item  to  which  I  v^ish  to  call  attention  is  that 
iiill  uoes  not  mention  "existence"  in  his  discussion  of  syn- 
categoreiaatic  teras.  This,  hovjever,  does  nol  prove  thc.t  ^ill 
does  not  regard  f' existence"  as  &  syncategore;aatic  terji,  since 
he  does  not  offer  us  an  all-inclusive  list  oi  such  terics.  But 
since  he  defines  a  categoreiaatlc  term  as  "ft  word  iKhich  could 
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be  used  either  as  the  siib.jeet  or  predicate  of  a  proposltlon"^^^ 
and   since  "existence"  can  be  so  used,   as  I   show  in  the  follow- 
ing paragraph,  I   thlnic  *e  aust  s&y  that  Mill  held  ''existence" 
to  be  a  cattgoreiDStic  terra.     It  is  else  clear  that  cptegore- 
fflatic  terms  are  names  for  Mill,^^®     If,   therefore,    "existence" 
is  a  categorematic  term,  it  n&aes  something. 

Secondly,   in  his  discussion  of  the   verb  ^'to  be"  Mill 
claims  that  it  has  two  possible  eiaploysaents.     Some-times  It  is 
"a  mere  sign  of  predication."^^'''     But  at  other  tlaes  it  signi- 
fies "to  exist. "^^^     "The  einployaent  of  it  as  s   copula  dots 
not  necessarily  Include  the  sffinriEtion  of  existence, "^^^  But 
soaetiiaes  it  does,-^^^     Furthfermore,    "the  copula  has  a  meaning 
of   its  own,   in  virtue  of  vphich  it  may  itself  be  ieade  the  pre- 
dicate of  &  proposition. "^^^     Since  the  predicate  of  a  pro- 
position is  always  a  name  for  Mill,    tht^  copula,    which  as  a 
predic&te  m&y  be  designated  either  "beinr"  or  "eidstence*'  is, 
it  seems,    sometimes  a  name. 

Thirdly,   as  Kill  points  out  in  discussing  the  isaport  of 

propositions 

in  all  propositions  of  irhicb   the  prediccte  is  a  con- 
crete name,   what  is  really  predicated  is  one  of  exis- 
tence,   coexistence,   ceueation,    sccuencc,    or  resesib-  • 
lance,   ana  vshen  a  proposition   consists  of  a  subject 
and  predicfite  Thich  are  abstract  terius,   it  consists 
of   terms  ».hich  must  necessarily   sl/sinify,  one  or  other 
of   these  /five/  things,      ^h&n  re  predicate   of  any- 
thing an  abstract  naae,   we  affirm  of  thfe   thins   that 
it  Is  one  or  other  of  thest  five""things.  'T^^T^ 

I   interpret  the  above  passage  to  mean,   in  part,    that  some 

subject  and  predicate  terms  n&aie  existence.     If  so,   existence 

is  something.     It  must  be  acknowledged,  hovever,    that  a 
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statement  such  as  "some  abstract  term  signifies  existence,^ 
could  bfc  Interpifctfcc  as  assfcrting  only  that  aosie  thing— je,£,, 
whiteness — exists.  Or,  to  tajsifc  another  example,  a  statemc-nt 
such  &s  "Tihiteness  is  an  tiXlstence"  may  only  assert  that  white- 
ness is  an  iclfentiriatle  nameable,  thing. 

Such  an  interpretation  i^oulci  be  consistent  with  what  is 
said  in  Book  I,  Chapter  iS,  Section  (li),  of  the  Logic  ^here 
iiill  discusses  "the  most  general  naxaes."  Here  Mill  warns 
against  the  r&llfecy  oi  supposing  that  all  names  are  names  of 
substances,  fiaving  issued  the  ^warning,  he  then  attempts, 
vrithout  success,  to  seeic  &  most  general  name  which  can  be  the 
aaiae  of  tity   thin^.  He  considers,  and  rejects,  6S  a  most 
general  n&me,  "object,"  "thing,  "  "being,"  and  "entity,"  He 
rejects  &il  of  these  because  they  have  become  "tainted"  "by 
custom."  Becsuse  of  their  customary  employriient,  such  naaes 
have  eome  to  be  considered  names  ot   substances.  Mill,  how- 
ever, Hants  a  teria  which  «ill  signify  not  only  substances, 
but  also  other  kinds  of  things,  such  as  attributes  and  feel- 
ings. It  is  possible,  therefore,  that  existence  is,  for  ^?ill, 
among  those  things  -fthich  are  not  substances.  On   this  inter- 
pretation "ezistence"  would  rtm£.in  the  name  of  something, 
without  being  the  name  of  a  substance, 

fourthly,  in  one  passage  Mill  speaits  of  existence  as 

"^  f*  lit 

"the  power  of  producir*g  phenomena. ''•^*^*'     Presumably,    then, 
"existence"  naiaes  this  po\(ker. 

Fifthly,   I  interpret  some  of  ailll's  critics  to  be  saying 
that  Mill   considers   "existence"   to  be  a  nacae.     For  example. 
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In  the  Tollorlng  passage  Stebbing  seems  to  me  to  imply  th? t, 

for  Mill,  "exlstencfe"  is  a  ntnue   in  tht  sense  that  it  both 

contjotes  and  d&nol^cs  something! 

The  recognition  that  descriptions  may  apply  to  no- 
thing throws  light  upon  a  probltra  that  has  perplexed 
philosophers  and  has  lea  to  the  introduction  oi'  the 
doctrine  th&t  there  are  different  universt-s  of  dis- 
course, in  the  sense  in  vhlch  'different  universes 
of  discourst;'  ae&.ns  'dlfifcrcnt  modes  of  being,* 
Mill's  view,  lor  excuaple,  that  every  connote tive 
word  has  ^enotsjiiori  inipliea  this  doctrine  although 

he  dots  not  explicitly  develop  the  consequences  of 
it, 164 

In  »»tht.  Theory   of  Meaning^  Ryle   sUtes  that   "Mill    ,    ,    . 
tfcices  it  for  grantto.  th-it  all  vords,   or  nearly  oil  ^ords,   are 
n&aes."^®^     1   thlnic  thc..t  the  qualification  intended  by   the 
phrase  '»or  nearly  all  «ords"  in  the  above  quotation  fror.a  Byle, 
refers   to  the  syncategoraa^.tlc   terms  ¥§hich  2iill  txplicitly 
recognizes,     Byle  also  says,   "Most  -aords  and  descriptive 
phrases,   according  to  ,    .    .  /ialll/,-   do  t^o  things  at  once. 
They  denote  the*   things  or  persona  th£it  they  hn:,   as  he  un- 
happily puts  it,   all  the  names  of.     But  they  also  comiote  or 
signify'   the   siaple  or  conplex  attributes  by  possossing  \?hich 
the  thing  or  person  denoted  Is  ritt<Jd  by   the  description."^^® 
I  em,    therefore,  of  the  opinion  that  Ryle  Ttould  sky  th;..t,   for 
Mill,   existence  is  the  name  of  something.     Byle  does  not  ex- 
plicitly  say  that  iiill  cosaits   the  '"i-ldo'-Fido"  fallacy 
where   "existence"  is  concerned,     Put  I   tafce   It  th&t  Byle 
thinks  that  :illl  does  corjauit  it.  1^7 

1   shall  sutamarize  the  above  discussion  as   follows.      It  is 
my  vie*'  that  Mill  considers   "existence"   to  be  the  name  of 
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something.  I  hold  the  view  for  the  following  re&sons.   (1) 
Mill  Qoes  not  list  "existence"  as  a  syncategorematlc  term. 
(ii)  "fixlsttnce"  «ia  "being**  are,  in  sone  instances,  synony- 
mous teras,   "Being"  can  be  made  the  predicate  of  a  proposi- 
tion. 'Ibersiore,  it  is  possible  that  "existence «  can  flso 
be  the  predicate  of  &  proposition,   (iii)  When  ^e   predicate 
a  term  of  something,  one  of  the  things  which  such  predication 
is  capable  of  affirming  is  thst  the  thing «  of  •Rhich  we  have 
predicated  some  term,  is  existence,   (iv)  ♦'Existence"  is  the 
name  of  existence— i.e.,  of  the  power  of  producing  phenomena. 
(v)  aty  reading  of  Mill's  coaraentators  leads  me  to  believe 
that  they  hold  that  "existence"  is,  for  'fill,  the  name  of 
something,  since  it  denotes  soaethin?. 

I  wish  now  to  leave  the  question,  "Is  'existence*  the 
name  of  anything  for  Mill?"  and  take  up  thf;  quf.stion,  "¥.hat 
meaning  does  » exists'  have  for  Mill?"  ^.laere  the  answer  to 
the  letter  question  is  concerned,  I  find  that  the  critics 
disagree.  Morton  ?>lilte  says,  "There  is  a  view  that  may  cer- 
tainly be  attributed  to  John  Stuart  Mill,  sccorcing  to  which 
the  word  'exists*  Is  uni vocal. "^®S  Windelband  sayst 

It  was  John  Stuart  Mill  who  first  brought  his  country- 
men bacic  to  Hume'c.  conc;;ption  of  association&l  psy- 
chology. Ifiithout  sskinp  whft  matter  anc  mino  Bve   in 
theraselvos,  th.:  student  should  proceed  from  the  fact 
that  the  corporeal  anc'  aentsl  states  form  tvo  domains 
of  experience,  conspletely  incapable  of  cojaparison.169 

I  think  it  i&  correct  to  extrapol&te  Windelband's  view  as 

follows.     The-  7:0rd  "exist"  has  differ^^nt  meaiiings  in  "There 

exist  mental  states"  and  "There   e>ist  corporeal  states, "^'''^ 
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It  seems,  therefore,  that  vhen  I  state  »fhat  i  think  Mill 
says  about  the  meaiiing  of  "exists"  I  shall  necessarily  ex- 
pound a  view  v.hich  eoraeone  else  s&ys  is  incorrect. 

My  view  is  that  Mill  uses  the  terra  "exists"  equivocally 
or,  as  Vihitt:  would  say,  mul ti vocally «   I  do  not  propose  to 
detepolne  all  the  meanings  v^hich  "exists"  has  for  Mill.   I 
merely  wish  to  show  that  it  has  more  than  one.  This  I  shell 
now  proceed  to  do.  But  first  I  -rsnt  to  say  that  the  meenlngs 
illustretcd  In  ecch  of  the  follo^ng  subsections  sonjetiaes 
overlap  the  oeanings  illustrated  in  the  othf^rs, 

(i)  Mill  notes  that  there  sre  &  great  many  statements 
which  are  laearing-ful  but  ^hich  are  about  such  things  as  cen- 
taurs, ghosts,  and  the  like.  Now,  a  sifnificant  proposition 
implies  the  existence  of  a  subject,  bec&use  "in  the  esse  of 
e  non-existent  subject  there  is  nothing  for  the  proposition 
to  assert,  "^''1  Mill  takes  as  an  example,  "The  ghost  of  a 
murdered  person  haunts  the  couch  of  the  murderer,  ""^"^  If 
•»»the  ghost  of  the  aurdered  person*  has  no  denotation,  then 
the  proposition  is  about  nothing}  but  it  clearly  Is  not  a 
neaninglfess  noise j  hence  it  must  be  about  something,  end  what 
could  it  be  about  except  ghosts?"-^ '^^  "Ghosts  exist"  Is, 
therefore,  a  meaningful  assertion,  Vtien  ve  ssy  "Men  exist" 
we  mean  that  taen  really  exist  (or  have  real  existence.^'^^) 
But  w©  may  decide  that  ghosts,  like  centaurs,  "are  a  fiction 
of  poets, "^''^  I  think,  therefore,  that  there  are  tvo  mean- 
ings of  "exist"  here— one  an  assertion  of  real  existence,  the 
other  of  fictional  existence,  Wen   we  say  that  ghosts  and 
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e«iltattr0  exist  we  mearj,  provided  ve  reject  the  real  existence 
of  ghosts  and  centaurs,  that  they  are  referred  to  In  works  of 
fiction.  When  wt  si.y   that  xatn  exist,  ^e.   acan  that  men  are  ob- 
jects of  possible  experience. 

(ii)  1  also  hold  that,  for  Mill,  the  sieanlng  of  «e5:lsts'' 
Is  different  in  the  sentences  "Objects  exist,**  and  "Subjects 
exist,"  To  s&y  that  an  object  exists  is  to  say  that  an  ob- 
ject is  the  cause  of  sens&tions.  To  say  that  a  subject  exists 
is  to  say  th&t  a  subjuict  is  i  percipient  of  sensetlons.  It 
would  be  incorrect  to  say  that  "an  object  exists"  means  that 
an  object  percciyes  sensations.  I  tMnk,  therefore,  that 
there  j?re  tvo  aeanings  of  "exist"  Irvolved  here  ?lso. 

(ill)  Aiiother  distinction  ivbich  Mill  recognizes,  end 
%hich  I  bfcve  iilreg'.dy  discusged,  is  thet  somctineE  "exists" 
merely  signifies  predication.  But  at  other  times  it  asserts 
"real"  existence. 

(iv)   I  believe  thet  the  following  sentences  also  exhibit 
dJECbrent  aieaningis  of  '-exist  ":  "Substances  exist,"  and,  "Een- 
s&tions  exist."  "Substances  exist"  mcsng  that  substances  are 
knoim-  as  permanent  possibilities  of  sensation,  "Sensations 
exist"  means  that  sensations  are  felt  as  here-nov^-.  "Substances 
exist"  might  also  be  s«l<i  to  mean,  "Some  experience  has  the 
quality  of  perduritbillty."  By  V'cy  of  contrast  to  this  ^e 
may  say  that  "Sensations  exist"  nieens  that  some  experience 
lacks  the  quality  of  percurabillty.  The  distinction  here  may 
also  be  brought  out  in  the  following  vey,   "Substances— j.«e., 
permanent  possibilities  of  sensation— exist"  means  "Substances 
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are  coaimon  to  us  and  to  our  fellow  creatures.  "^'''^  "Sensations 

exist"  means  that  sensations  are  private.  Or  we  may  say 

that  "Substances  exist"  means  that  substances  are  independent 

of  our  perception  of  them.  By  a  substance 

we  mean  something  which  exists  ?ihen  we  are  not  think- 
ing of  itj  y-Mch  existed  before  we  had  ever  thought 
of  it,  and  vould  exist  if  we  ?;ere  annihilated;  and 
further  that  there  exist  things  .  •  •  i^hich  never  have 
been  perceived  by  sen. "177 

"Sensations  exist,"  on  the  other  hand,  means  that  sensations 
are  being  felt, 

(v)  Finally,  I  shall  point  to  an  ambiguity  in  the  follow- 
ing sentences!  ''The  sensations  which  I  call  a  toothache  exist," 
and,  "Matter  exists,"  "The  sensations  which  I  call  a  tooth- 
ache exist"  means,  in  one  specific  context,  that  a  toothache 
is  the  kno^vn  cause — in  the  sense  of  invciriable  antecedent— 
of  my  going  to  the  dentist,  "Matter  exists"  means  "matter  is 
the  unknown  cause  of  sensations, "178 

7,   The  KnQv.int-  Situation 
The  model  of  the  knowing  situation  for  Mill,  Is  what  is 
generally  called  the  "spectator''  model,  According  to  this 
model,  to  be  known  is  to  stand  in  certain  relations  to  a 
knower.  Of  these  relations,  one  may  be  said  to  be  a  relation 
sine  Qua  nont  to  be  known  is  to  be  present  to  the  conscious 
awareness  of  a  conscious  being.  There  is  some  doubt  es  to 
whether  lidill  always  supports  the  spectator  model.  This  is 
especially  true  where  knowledge  of  our  conscious  states  is 
concerned.  But  xsy   interpretation  is  that  even  these  are 
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kno^iU  to  an  "I,"  or  a  subject,  vihlch  for  eplstemological  pur- 
poses at  least,  is  soinething  other  than  the  icnown  states.  He 
points  out  that  all  we  are  actually  aware  of  is  a  certain 
"thread  of  consciousness,"  Xet  he  holds,  nevertheless,  thst 
there  is 

a  something  which  I  call  Siyself,  or,  by  another  ex- 
pression, UQf  aiind,  vhich  I  consider  as  cistinct  from 
these  sensations,  thoughts,  etc.,  a  sooiething  which 
I  conceive  to  be  not  the  thoughts,  but  the  being 
that  has  the  thoughts,  and  v^hich  i  can  conceive  as 
existing  forever  in  a  state  of  quiescence,  vithout 
any  thoughts  at  all, 179 

Hovvever,  such  a  self  is  for  the  most  part,  for  him,  of  interest 
to  ontology  or  to  psychology  but  not  to  episteiaology. 

According  to  the  way  in  which  Mill  interprets  what  I 
have  called  the  spectator  model,  man  is  the  observer  of  na- 
ture and  is  not,  as  V.hewell  argues,  the  interpreter  of  nature. 
The  knowable  is  "there"  to  be  known.  It  is  necessary  to  point 
out  that  it  is  I,  not  iiUll,  who  claims  that  Mill  adopts  the 
spectator  aodel  of  the  knowing  situation.  I  do  not  find  any 
doubt  in  lay  mind  as  to  how  Mill  viewed  the  situation  in  which 
other  icnowers  find  themselves.  For  exaiaple,  in  his  references 
to  the  discoveries  made  by  Kepler,  Newton,  and  other  scien- 
tists. Mill  argues  (frequently  against  Vfhewell)  that  these  men 
merely  described  what  they  observed.  It  is  more  difficult  to 
find  out  ho>^  Mill  viewed  the  knowing  situation  in  which  he 
found  hicaself  when  writing  his  Logic,  I  argue,  however,  that 
the  spectator  model  holds  here  also.  I  discuss  this  problem 
at  some  length  in  the  preamble  to  my  concluding  chapter. 
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0«   The  Sciences,  or^  the  Kinds  of  Kno?;lcdre 

In  order  to  present  Mill's  general  orientation  to  know- 
ledge I  think  it  Is  necessary  to  say  something  about  what  he 
conceived  the  icinds  of  knoT^ledge  to  be. 

Mill  discusses  the  kinds  of  knowledge  from  a  variety  of 
points  of  view.  I  wish  to  deal  Vvith  three  of  them,  I  shall 
discuss  this  matter  in  some  detail  In  the  present  section, 
since  I  do  not  plan  to  return  to  it. 

The  broadest  classification  of  the  kinds  of  knowledge 
found  in  Mill  divides  them  Into  knoift'ledge  of  data,  kno^^ledge 
of  method,  and  knowledge  of  science — i.&. »  knowledge  of  that 
which  results  from  the  employment  of  certain  methods  upon 
certain  data. 

A  second  classification  divides  knowledge  into  icnowledge 
of  particulars — "Particulars  alone  are  capable  of  being  sub- 
jected to  observation^^^O— kno¥ledge  of  coexistence,  and  know- 
ledge of  succession. 

All  knowledge  beyond  direct  perception  consists  In  dis- 
covering the  manner  in  ishich  the  particulars  given  in  percep- 
tion are  related.  Algebra,  for  example,  extends  the  perceived 
relation  of  equality,  v-orking  out  in  great  detail  the  implica- 
tions of  the  empirically  given  truth  that  if  equals  are  added 
to,  or  subtracted  from,  equals  the  results  ere  equal.  This 
science  begins  vdth  a  variety  of  phenomena  which,  among  numer- 
ous other  qualities,  exiilbit  the  relation  of  equality.  Then 
the  mind,  or  the  thinking  process,  by  means  of  abstraction 
takes  up  this  characteristic  of  equality  and  elaborates  it  In- 
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to  a  deductive  science.  Syllogistic  logic  is  similarly  based. 
It  rests  upon  what  are  called  axioms,  which  are,  in  fact, 
generalizations  from  experience,  and  consists  in  the  elabora- 
tion of  these.  Geometry  differs  from  the  other  branches  of 
mathematics  in  that  it  has  a  spatial  cuality,^®-'-  In  "pure" 
geometry  we  examine  images  ubich  we  hold  before  our  minds,  or 
which  are  present  in  imagination.  And  in  applied,  or  empiri- 
cal geometry,  we  deal  with  the  actually  given  objects  of  ex- 
perience. In  the  empirical  sciences  such  as  astronomy,  physics, 
psychology,  and  the  like,  a  different  problem  faces  us.  The 
problem  does  not  lie  so  much  with  the  data  since  the  data  are 
reasonably  obvious,  except  that  we  are  in  danger  of  being 
overwhelmed  by  the  quantity  of  data.  Instead  the  major  pro- 
blem is  the  relating  of  the  data  in  a  significant  way.  An 
obvious  way  to  relate  data  is  in  terms  of  their  contemporaneous 
spatial  configurations.  And  in  primitive  sciences,  such  as 
astrology  and  phrenology,  this  was  the  manner  in  nihich  the 
data  were  related. 

But  a  better  way,  more  significant  both  from  a  pragmatic 
point,  of  view  and  also  from  the  viewpoint  of  a  proper  insight 
into  nature,  has  been  found  in  many  cases  to  be  to  relate  the 
data  in  terms  of  their  temporal  configurations.  It  is  not 
enough  to  point  out  which  events  at  T^  succeed  the  events  at 
T^,  A  true  insight  into  temporal  relations  begins  only  when 
we  recognize  certain  recurring  sequences  of  events,  IShen  we 
observe  that  event-^  is  alw^y s  followed  by  event^  we  are  on  the 
threshold  of  scientific  knowledge  of  temporal  relations,  Ihe  n 
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ire  are  able  to  establish  that  evcnt^  amst  be  followed  by  event^ 
then  ve  hare  arrived  at  knowledge  proper  concerning  nature. 
This  type  of  Knowledge  *t  call  knoviledge  of  causes,  with  event'^ 
being  designated  cause  and  evert^  effect. 

Supporting  such  an  orientation  to  knotdedge  Mill  recog- 
nizes two  major  assertions  uhich  he  cleims  are  inductions  from 
experience.  The  first  is  thst  in  that  portion  of  the  universe 
with  which  we  are  familiar,  every  event  has  a  cause.  The 
second  is  that  there  is  a  constancy  or  uniformity  about  nature. 
If  event^  is  the  cause  of  event*^  today,  it  will  also  be  to- 
morrow. Mill  denies  that  *e  introduce  the  constancy  into  na- 
ture. The  constancy  is  there  and  requires  only  to  be  cis- 
covered,  ^"hat  is  icnow\  is  objective  for  us  as  icnov-ers  even 
though  the  known  is  intimately  related  to  our  consciousness. 
Strictly  speaking,  what  I  kno*,  qua  data,  is  the  content  of 
my   oim  consciousness.  But  tsost  of  the  data  are  not  kno^-n  as 
conscious  states.  Even  though  I  can,  by  a  considerable  effort 
of  thought,  "reduce"  the  data  to  the  sensory  and  affective  ex- 
perience of  the  subject,  knowledge  goes  far  beyond  such  experi- 
ence. Most  of  what  I  claim  to  kno\f  consists  of  inferences  frora 
the  sensory  and  affective  experience  of  the  subject.  For  ex- 
ample, I  experience  certain  subjective  data,  but  I  see  a  tree, 
Ind,  except  for  psychology,  the  sciences  deal  with  inferred 
entities,  not  «lth  our  sensory  and  affective  experience.  As- 
tronomy, for  exanaple,  does  not  deal  ^ith  the  relations  betr/een 
my  sensations  and/or  between  vxy   ideas.  Instead,  it  deals  vith 
the  heavenly  bodies,  I  do  not  say  that  "my  idea  of  the  sun  is 
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the  cause  of  ray  idea  of  day,"  but,  rather  that  the  sun  is  the 

cause  of  dayt 

The  notion  that  i»het  is  of  primary  importance  to  the 
logician  in  a  proposition,  is  the  relation  betveen 
the  two  ideas  corresponding  to  the  subject  anc:  predi- 
cate (instead  of  the  relation  between  the  two  pheno- 
mena *hich  they  respectively  express,)  seeas  to  rae 
one  of  the  most  fatal  errors  ever  introduced  into  the 
philosophy  of  Logic, 18£ 

Mill's  writings  can  also  be  made  to  support  a  general 
classification  of  the  recognized  sciences.  In  the  material 
above, knowledge  ^&s   simply  divided  into  knowledge  of  particu- 
lars, imoY.ltdge  of  coexistence,  and  imoTtledge  of  succession. 
But  different  principles  might  have  to  be  employed  to  classi.fy 
the  sciences  per  se. 

Mill  does  not  offer  us  a   coraplete  list  of  the  sciences 
nor  a  classification  of  all  the  recognized  sciences.  But  one 
can,  at  any  rate,  list  the  ones  to  ^^hich  he  refers.  And  one 
can  suggest  in  very  broad  outline  what  he  might  accept  as  a 
classification  of  them.  An  attempt  to  classify  the  sciences 
is  valuable  because  the  principles  ishich  underlie  such  a 
classification  reveal  a  great  deal  about  a  writer's  orienta- 
tion to  imovxledge.  Such  a  classification  indicates  his  cri- 
teria of  imovledge,  and  also  indicates  his  views  concerning 
the  present  scope  of  knowledge.  A  classification  of  the 
sciences  gives  us  a  synoptic  view  of  the  "whole  of  knowledge," 
thereby  giving  us  the  general  orientation  towards  Knowledge 
which  is  held  by  the  person  who  produces  the  classification, 
I  do  not  propose  to  work  out  a  classification  of  the  sciences 
to  wliich  I  think  Mill  Is  necessarily  coajaitted.  Instead  I 
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only  i?ish  to  eho^  the  general  character  vhich  such  a  clas9lfl- 
cation  might  have, 

A  question  vhich  arises  is.  Would  Mill  supoort  &  gcr^us- 
spcciea  classification  or  a  serial  classlfic&tlon^     This  is 
not  an  easy  question  to  decide.     Since  Mill  states  that  all 
Jmo%lefdge  is  fundaatn tally  inductive,   this  »oulci  provide  one 
basis  for  &  serial  classification.     He  also  states  thbt  deduc- 
tion ivill  be  the  method  science  vdll   pursue  in  the  future,   and 
this  suggests  a  differcint  basis  i'or  a   seri&l  classii'ication. 
However,   I  believe  it  is  best.   Instead  of  classifying   the 
sciences  in  terras  of  the  degree  to  which  they  are  either  In- 
ductive or  deductive,   to  classify  them, in  Mill's  case,  on  the 
basis  of  whether  thsy  are  fundtnien tally  observ^itional  or  fcx- 
periraental.  Unfortunately,   this  does  not  give  us  two  clearly 
defined  groups,  because  Mill  classes   together  those  sciences 
In  which  experiaent  is  irapossible  and  those  in  which  its  scope 
is  very  limited.     Astronotay  is  an  instance  of  the  first  type, 
sociology  of  the  second.     Furthersaore,  with  such  a  classifica- 
tion it  ie  difficult  to  know  what  to  do  'Stith  matheia-atics  and 
logic.     At  any  ratts,   such  a  classification  «ould  rest  on  a 
f enus-sjyecies  arrangement. 

One  should  also  Keep  in  mind  Mill's  syijpathy  for  lasny  of 
Corote's  views,   and  it  is  possible  that  ISill  »oula  have  accepted 
Corate»s  cliissification  of  the  sciences  tiithout  too  siuch  objec- 
tion.    It  vill  be  reataibered  that  Comte  subdivides  science  into 
mathematics,   astronoiay,   pliysics,    chemistry,  biology,   and   soci- 
ology.    Coajte's  classification  is  a.    serl&l  clrisslfication.     It 
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would  not  suit  Mill  very  well,  I  think,  because  he  vsould  want 
to  list  also  ethics,  logic,  and  psychology.  Comt&  would  pro- 
bably regard  ethics  &s  &  part  of  sociology,  and  t/ou1g  regard 
that  part  of  psychology  which  is  sclertiflc  as  coming  partly 
under  biology  and  partly  under  sociology.  That  part  of  psy- 
chology which  is  not  scientific— i.e.,  that  part  vrhich  employs 
Introspection— ?/ould  be  of  no  Interest  to  Comte  since  he  would 
regard  It  as  metaphysical  and  so  would  regard  It  as  having  no 
place  within  positive  knowledge. ^82  Comte  seems  to  have  left 
logic  out  of  his  list  on  the  ground  that  logic  Is  the  method- 
ology of  science  and  does  not  constitute  a  separate  science. 
If  we  mean  by  logic  the  operations  of  the  human  mind  this  can 
be  investigated  by  biology  and  sociology.  Mill,  too,  undoubted- 
ly sees  logic  as  the  methodology  of  science.  Yet  I  think  he 
would  list  it  as  a  separate  science. 

Another  consideration  which  Mill  might  have  taken  into 
account  if  he  had  attempted  a  classificetion  of  the  sciences 
would  be  the  nature  of  their  subject  matter.  This  would  also 
yield  a  serial  arrangement  very  similar  to  Comte' s.  It  v.ould 
probably  begin  with  algebra  as  having  the  least  empirical 
"content"  and  end  with  the  sciences  of  human  and  social  be- 
haviour as  having  the  most, 

I  find  Mill's  view  on  the  possibility  of  sciences  of  ha-nan 
and  social  behaviour  interesting,  and  I  should  like  to  point 
out  briefly  what  he  says.  Mill  refers  to  these  sciences  by 
the  generic  terra  of  moral  sciences,  and  lists  under  that  heading 
psychology,  ethology,  sociology,  history,  politics  (which  in- 
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clafies  what  is  today  called  economics),  and  morality.  In  the 
Log;ic  it  is  the  possibility  of  such  sciences  which  conc(rn3 
him.  The  possibility  of  such  sciences  depends  in  part  upon 
developing  methods  suitable  to  them,  and  in  part  upon  the  con- 
stancy of  human  behaviour.  Is  human  behaviour  constant  in  the 
sense  of  being  sub;Ject  to  invariable  caus&l  Isvsfs?  In  a  chap- 
ter of  the  Logic  called,  "Of  Liberty  and  Kecessity,"  Mill  at- 
temps  to  establish  tifo  points  which  have  to  be  taken  into  con- 
sideration whenever  v?e  attempt  to  decide  the  relation  of  human 
behaviour  to  its  causes.  The  first  is  that  human  character  is 
undoubtedly  a  result  of  causes.  Mill  makes  the  point  that 
among  these  causes  may  be  our  vish  to  change  our  character, 
and  holds  that  even  though  this  wish  may  be  the  result  of  en- 
vironmental circumstances,  the  fact  remains  that  *e  possess 
such  a  wish.  Mill  accepts  a  doctrine  of  circumstantial  con- 
ditioning but  rejects  fatalism,  or  a  rii«!ld  determinism j 

I  saif  that  though  our  character  is  formed  by  circum- 
stances, our  ovin  aesires  can  do  lauch  to  shape  those 
circumstances  •  .  •  ;  that  our  will,  by  influencing 
some  of   our  circumstances,  can  suodlfy  our  future 
habits  or  capabilities  of  willing  ....  From  that 
time  I  drew  in  ray  ov^n  mind,  a  clear  distinction  be- 
tween the  doctrine  of  circuiastances  and  Fatalism! 
discarding  altogether  the  misleading  word  Necessity. ^®^ 

A  second  point  which  Mill  seeks  to  establish  is  that  the 
causal  series  which  lie  at  the  basis  of  human  personality  and 
behaviour  are  not  all  resolvable  into  series  which  have  cither 
pleasure  or  pain,  or  the  anticipation  of  these,  as  the  causal 
elements  in  the  series.  If  we  call  the  causal  factors  "mo- 
tives," then  it  is  necessary  to  acknowledge  other  motives  than 


£06 
the  desire  of  pleasure  and  the  desire  to  avoid  pain.  Although 
behaviour  may  have  a  hedonistic  basis  in  the  beginning,  even- 
tually we  coiae  to  will  certain  acts  without  any  reference  to 
their  being  pleasurable.  We  have,  in  addition  to  likings  end 
aversions,  purposes  in  life.  And  these  purposes  are,  in  manj- 
cases,  the  determining  factor  in  volition. 

The  science  of  human  nature  seems  to  Mill  to  be  analogous 
to  the  science  of  the  tides,  rather  than  to  a  science  such  as 
astronociy.  For  the  science  of  human  nature  is  still  in  its 
early  stages,  where  specific  lews  have  yet  to  be  made  out.  IPe 
are  far  from  being  close  to  its  general  laws.  Moreover,  the 
science  of  human  nature  is  difficult  to  formulate  for  the 
reason  that  the  data  are  very  difficult  to  determine.  They 
are  both  extensive  and  complex.  And  they  are  frequently 
•hidden,"  so  that  while  we  may  be  convinced  that  given  the 
data  we  could  formulate  their  laws,  to  get  at  the  data  is 
sometiaies  impossible.  Furthermore,  given  certain  laws  of  be- 
haviour, it  is  difficult  to  epoly  them  because  i^c  are  not  al- 
ways certain  that  the  case  before  us  completely  resembles  the 
cases  from  which  the  laws  have  been  arrived  at  inductively. 
This  is  not  to  say  that  there  are  not  absolute  laws  relative 
to  himan  nature.  But  they  are  so  only  in  the  sense  that  we 
can  say  that  such  and  such  will  be  the  effect  of  a  given  cause 
when  it  is  acting  freely,  or  so  far  as  it  operates  uneounter- 
acted.  Human  behaviour,  however,  results  from  the  conflict 
and  interaction  of  numerous  laws.  Lven  so,  there  is  no  reason 
why  we  should  not  have  laws  which  would  enable  us  to  predict. 
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with  a  high  degree  of  probability,  hov  humans  will  behave. 
These  v^ould  be  statistical  laws,  Vje  are  furthtr  hindered 
in  foruulfeting  a  science  of  hum&n  behaviour  by  the  difficulty, 
and  in  most  cases  the  moral  impossibility,  of  perforraing  ex- 
periments. The  most  we  can  hope  for,  then,  are  general  lews 
based  upon  observation— in  other  words,  empirical  la^s— Yhich 
we  test  by  means  of  the  deductive  method,  thst  is  to  say  by 
determining  the  consequences  of  such  general  lavs  and  finding 
out  the  truth  of  these  deductions  by  returning  to  concrete 
experiences. 

Mill  sees  psychology  es  forming  the  basis  of  ethology— 
the  science  of  the  individual  man,  or  the  science  of  charac- 
ter—with ethology  being  a  deductive  science  based  upon  psy- 
chology. Mill  seeuis  to  aiean  by  ethology— a  science  which  he 
tells  us  in  his  day  did  not  exist — what  is  meant  today  by  ap- 
plied psychology. 

The  science  which  deals  with  man  in  socially  organized 
groups  Mill  calls  political  or  social  science.  It  differs 
from  psychology  and  ethology  prliaarily  in  the  matter  of  com- 
plexity. The  laws  operative  here  are  so  complex,  according 
to  Mill,  that  to  grasp  their  interaction  completely  is  beyond 
our  powers.  Not  only  are  the  factors  which  determine  the 
group  behaviour  of  a  society  numerous,  but  they  are  also  con- 
stantly changing.  Mankind  cannot  hope  to  iaaster  the  inter- 
relations of  these  factors  to  the  extent  that  we  can  use  our 
knowledge  to  control  the  behaviour  of  societies.  But  we  can 
at  least  use  our  knowledge  of  political  and  social  science 
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for  the  guidance  of  society,  and  for  the  determination  of 
tendencies.  It  is  particularly  in  a  complicated  subject  such 
as  social  science  that  Mill  advocetes  the  concrete  deductive 
method.  The  "cheiaical"  method  he  rejects  because  it  presup- 
poses that  the  entities  Involved  take  on  new  characteristics 
when  they  enter  into  combination.  The  laws  of  water  are  dif- 
ferent from  those  of  its  component  elements.  But,  says  Mill, 
in  the  case  of  men,  men  are  not  converted  into  another  kind 
of  substance  ishen  they  unite  for  social  living.  The  la«s  of 
the  behaviour  of  individual  human  beings  ere,  ultimately,  the 
b&sis  of  the  laws  of  society,  ^here  social  science  is  con- 
cerned our  problem  is  not  so  such  to  discover  new  lews  as  it 
is  to  find  means  to  evaluate  the  results  of  the  co«ipositlon 
of  causes.  Many  causes  are  at  *ork  in  society  and  the  problem 
is  not  so  much  to  determine  the  causes  as  it  is  to  determine 
wh&t  their  effects  vill  be.  This  problem  tends  to  siake  the 
"geometrical"  saethod  of  no  use  to  the  social  scientist.  In 
geometry  we  are  never  faced  with  the  problem  of  conflicting 
causes,  of  causes  which  counteract  or  modify  one  another. 

For  this  reason  Mill  criticizes  those  writers  who  assume 
that  all  social  phenomena  flow  froia  a  single  force,  or  froia  a 
single  property  of  h^iaan  nature.  Social  science,  as  Mill  sees 
It,  must  be  a  deductive  science,  not  after  the  model  of  geo- 
metry, but  after  the  model  of  the  aiore  complex  physical  sci- 
ences, as,  for  example,  astronoiuy.  Each  effect,  both  in  as- 
tronomy and  in  Mill's  proposed  social  science,  is  the  result 
of  numerous  causes.  The  behaviour  of  human  beings  in  society 


is  held  to  be  governed  by  the  laws  of  psychology  and  ethology. 
It  is  not  too  difficrult  to  determine  the  effect  upon  society 
which  the  operation  of  any  one  of  these  lavfs,  acting  alone, 
might  have.  But  to  attempt  to  infer,  from  the  compounding 
of  all  these  laws  acting  simultaneously,  T-hst  the  effect  idll 
be  in  any  given  case,  is  a  problem  surpassing  human  ingenuity. 
Nevertheless,  something,  at  least,  can  be  done.  Mill  feels. 
By  continually  verifying  in  concrete  experience,  the  results 
of  proposed  general  laws,  certain  general  laws  can  be  estab- 
lished with  some  degree  of  probability. 

Mill  suggests,  borroMng  the  idea  from  Corate,  that  oc- 
casionally an  "inverse  deductive  method"  be  employed.  Here, 
instead  of  deducing  our  conclusions  by  reasoning  and  verifying 
them  by  observation,  we  begin  with  conclusions  based  on  speci- 
fic experience  and  attempt  to  link  these  conclusions  with  the 
laws  of  psychology  and  ethology.  The  laws  of  psychology  and 
ethology  in  this  case  constitute  the  empirical  verifications. 
The  verification  consists  in  deducing  from  the  l&ts   of  hursan 
nature  the  sociological  law  inferred  from  historical  data, 
Comte,  for  exaniple,  regards  social  science  as  consisting  of 
generalizations  based  upon  history,  and  verified,  not  ori- 
ginally suggested,  by  deductions  from  the  laws  of  human  na- 
ture. Mill  thinks  there  is  considerable  rooa  for  the  employ- 
ment of  the  direct  deductive  method  in  sociology,  but  agrees 
with  Comte  that  nothing  of  a  really  scientific  nature  can  be 
achieved  in  the  area  of  social  science  except  by  the  eaploy- 
aent  of  the  inverse  deductive  method. ^©^ 


Mill  had  some  insight  into  the  role  that  statistical 
techni(iuca  ?ierc  to  play  in  determining  the  lavs  of  social  be- 
haviour. But  for  the  most  part  the  significance  of  social 
statistics  for  him  is  that  they  provide  evidence  in  support 
of  thfc  doctrine  that  human  behaviour  comes  under  the  lai»  of 
invariable  causation.  If  human  behaviour  does  not  come  under 
this  law  then,  of  course,  sciences  of  human  behaviour  become 
impossible, 

9»   Philosophy 

To  attempt  to  discover  the  manner  in  which  e  particular 
philosopher  views  philosophy  as  a  iclnd  of  knowledge  is,  per- 
haps, a  peculiar  interest  of  ssy   own  and  not  entirely  germane 
to  the  present  thesis.  However,  I  favour  the  idea  that  a 
properly  constructed  classification  of  the  sciences  must  con- 
tain, as  one  of  the  disciplines  classified,  that  discipline 
which  classifies  the  sciences,  I  feel  that  any  discussion, 
or  analysis,  of  knowledge  must  include  ?flthin  the  kinds  of 
knowledge  that  discussion  or  analysis.  ?<hat,  then,  is  i:ill«a 
attitude  towards  philosophy*?  Ihat  is  philosophy  for  him, 
and  what  is  its  status  among  the  iclnds  of  knoTsledge? 

Although  I  have  not  discovered  any  passage  in  which  Mill 
refers  to  himself  specifically  as  a  philosopher,  it  seems  cer- 
tain that  he  regarded  himself  as  dealing  vdth  knowledge,  or 
science,  in  a  rather  special  way.  He  is  said  to  have  main- 
tained, in  a  letter  written  in  16Slt  "If  there  is  any  science 
I  am  capable  of  promoting,  I  think  it  is  the  science  of  sci- 
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ence,  itself,  the  science  of  investigation  of  method.  «»^®^  And, 
while  he  aay  have  refrained  froci  calling  himself  a  philosopher, 
I  should  thimc  he  would  agree  that  he  engaged  in  philosophiz- 
ing. In  the  preface  to  the  first  edition  of  the  LO/^iic  we  find 
a  characteristic  use  of  the  term  "philosophize^j 

To  cement  together  the  detached  fragr.ents  of  a  subject, 
never  yet  treatt-d  es  a  whole;  to  haruonize  the  true 
portions  of  discordant  theories,  by  supplying  the  links 
of  thought  necessary  to  cormr^ct  them,  and  by  disen- 
tangling theca  frosa  the  errors  i*ith  which  they  are  al- 
ways aore  or  less  interwoveni  must  necessarily  require 
a  considerable  amount  of  original  speculation.  To 
other  originality  than  this,  the  prtsc-nt  vork  lays  no 
claim.  In  the  existing  state  of  the  cultivation  of 
the  sciences,  there  v.oulcl  he  a   very  strong  presumption 
against  any  one  who  should  imagine  that  he  had  effec- 
ted &  revolution  in  the  tht-ory  of  the  investigation 
of  truth,  or  added  any  fundamentally  new  process  to 
the  practise  of  it«  The  improveaient  vhich  remains  to 
be  effected  in  the  methods  of  philosophizing  •  ,  •  can 
only  consist  in  perrormir;g,  more  systematically  Z'.nC 
accurately,  operations  i^ith  which,  at  least  in  their 
elfciseiitary  forxs,  the  huaian  intellect  in  soaie  or  other 
of  its  eaploynents  is  already  familiar. 16V 

"Philosophizing,"  in  the  above  passage,  seems  to  refer  simply 

to  the  systematic  pursuit  of  knowledge,  the  pursuit  of  imow- 

ledge  requiring  the  systeraatic  and  accurate  perfonsance  of 

certain  intellectual  operations.  And  Mill  seems  to  regard 

his  function  to  be  to  give  clarity  and  precision  to  these 

operations.  In  this  sense,  then,  we  aay  regard  the  hop.ic   as 

an  essay  in  philosophizing,  and  as  dealing  with  science  on 

its  theoretical,  or  methodological,  side.  And  we  can,  perhaps, 

regard  a  worK  such  as  Utilitarianistp  as  an  attempt  on  Mill's 

part  to  be  a  practising  philosopher,  an  attempt  to  employ  the 

method  he  recommends. 

Mill  has  a  tendency  to  use  the  teras  "science"  and  "philo- 
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sophy"  interchangeably.  Philosophy,  or  philosophizing,  ap- 
pears, in  part,  to  be  for  Mill  a  search  for  principles  and 
lai*s.  And  hfc  uses  the  term  "philosopher"  to  denote  almost 
any  one  ^hose  aim  is  to  discover  general  laws.  The  follow- 
ing passage  indicates  this  attitude: 

The  doctrine  •  .  •  that  the  collective  series  of 
social  phenomena,  in  other  -ftords  the  course  of  his- 
tory, is  subject  to  general  laws,  which  philosophy 
jaay  possibly  detect— has  been  faiciliar  for  genera- 
tions to  the  scientific  thinkers  of  the  Continent,!^ 

But  apparently  Mill  is  loath  to  use  the  term  to  denote  those 
whose  aim  is  solely  to  apply  general  rules.  Like  Vihewell  h© 
is  inclined  to  feel  that  for  philosophy  the  goal  is  knowledge 
for  its  ov^n  sake  and  that  this  distinguishes  philosophy  frosj 
art.  Although  as  noted  above.  Mill  fails  to  make  any  very 
clear  distinction  between  science  and  philosophy,  one  cannot 
help  but  feel  when  res.ding  hlas— especially  when  reading  the 
Logic— that  there  is  an  iaiplicit  recognition  of  a  distinction 
between  a  writer  such  as  Kepler  and  a  writer  such  as  Mill 
himself,  between  the  practice  of  science  and  talk  about  sci- 
ence. But  ^ill  does  not  make  it  explicit,  and  he  undoubtedly 
regarded  himself  as  contributing  to  science,  whatever  may  have 
been  his  feelings  about  himself  as  a  scientist. 

Fiirthermore,  Uill  recognizes  raetaphysics  as  a  unique  in- 
quiry of  some  kind.  The  aietaphysician,  in  idill's  view,  ela- 
borates those  causes  which  the  logician  merely  posits  as  pri- 
mitive. There  are  numerous  instances  in  the  Lo/^ic  uhere  Siiill 
asserts  that  he  need  not  investigate  such  and  such  for  the 
reason  that  "this  is  a  problem  for  the  metaphysician."  But 
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It  Is  ay  opinion  that  Mill's  Lopie   Involves,  ano.,  in  fact.  In- 
cludes a  metaphysics,  even  though  he  clalas  that  it  does  not.^^^ 
Mill's  categories  seem  to  me  to  denote  ontological  kinds  of 
things— substances,  that  is  to  say,  bodies  and  minds,  being 
the  most  obvious.  If  he  had  meant  by  "body"  and  "mind"  simply 
certain  arrangements  of  sensations  or  feelint^s,  he  might,  per- 
haps, have  avoided  aetaphj'sics.  But  he  clearly  laeans  by  "body" 
and  "laind"  aoaething  not  given  within  consciousness: 

Body  having  nov  been  defined  the  external  cause,  and 
(acoorciug  to  the  aore  reasonaole  opinion)  the  hidden 
external  c^use,  to  which  we   refer  our  sensations;  it 
remains  to  fraxae  a  definition  of  ^ind,  Hor,  after 
the  preceding  observations,  will  this  be  difficult. 
For,  as  our  conception  of  a   body  is  that  of  an  unknotna 
exciting  cause  of  sensations,  so  our  conception  of  a 
mind  is  that  of  an  linknorin  recipient,  or  percipient, 
of  thea;  and  not  of  them  alone,  but  of  all  our  other 
feelings.  As  body  is  the  oystcrlous  so-iiething  7,fclch 
excites  the  ajind  to  feel,  so  mind  is  the  tJiysterious 
sometJaing  \fthich  feels  and  things  ,  ,  ,  .  On  the  inmost 
nature  of  the  thinking  principle,  as  well  as  on  the 
inmost  nature  of  matter,  we  are,  and  t^ith  our  facul- 
ties must  always  remain,  entirely  in  the  dark, 190 

Sow,  if  we  are  to  employ  the  terms  "body"  and  "aind" 
meaningfully,  and  Mill  clearly  thinks  that  we  can  do  so,  it 
will  be  necessary  to  say  that  the  referents  of  these  terms 
are  known  but  not  perceived.  It  further  seems  to  be  the  cast 
thst  Mill  does  not  recognize,  or  does  not  accept,  the  possi- 
bility of  defining  matter  and  aiind  operationally.  Instead, 
he  refers  to  each  as  a  "mysterious  something, "131  j^^^  Mill*s 
other  categories— feelings  and  attributes  (quantities,  quali- 
ties, and  relations)— might  certainly  be  called  metaphysical, 
if  not  precisely  ontological,  provided  we  define  "metaphysi- 
cal* to  mean  irreducible  realities,  or  the  most  general  classes 
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of  things  which  c&n  be  named.  The  elements  so  known  are  meta- 
physical in  the  sense  of  being  first  princioles.  As  such  they 
are  preinferential,  Therti  is  no  lot'.ic,  no  methodology  which 
is  applicable  to  them.  For  example,  speaking  of  resemblance, 
which  is  a  relation.  Mill  ssysi  "Resemblance  between  t^fo  pheno- 
mena is  more  intelligible  In  Itself  than  any  eacplanation  could 
malce  it."^^^ 

I  will  nov.  leave  the  problem  of  metaphysics,  and  return 
to  the  question,  Voulc  Mill  consider  his  ov-n  writings  philo- 
sophy? I  think  he  holds  that  there  is  3  certain  body  of  know- 
ledge which  is  common  to  all  knowledge,  but  which  is  itself 
not  precisely  physics  or  mathematics  or  astronomy  or  psychology 
or  what  have  you.  Mill  calls  it  logic,  or  the  science  of  sci- 
ence.  To  call  this  body  of  knowledge  philosophy  is  awkward 
for  the  reason  that  Mill  sometiiaes  aeans  by  philosophy  the 
natural  sciences.  And  he  sometimes  means  by  pMlosophy  the 
whole  of  knowledge,  Whether  or  not  wh&t  Mill  calls  logic  be 
called  philosophy  is  of  no  great  moment.  But  I  do  think  he 
regards  it  as  a  seperate  discipline  and  that  he  would  think 
any  proper  classification  of  tht  sciences  ought  to  include  it. 

10,  Certainty,  and,  the  "Whole" 
of  Knowledge 

The  matter  of  certainty  has  traditionally  been  the  mark 

of  knowledge,  V'hewell  begins  his  incuiry  vfith  kinds  oi'  know- 

ledi^c  which  are  certain,  their  certainty  being  their  guarantee 

that  they  qualify  as  knowledge.  Mill  does  not  proceed  in  this 

way.  Secondly,  V^^hewell  sees  something  peculiar  about  the  cer- 
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t£;irity  of  axioms,   a  pfccullarlty  which  he  traces  to  their  sub- 
jectlTfe  origitu     He  ther.  goes  on  to  assert  that  a  branch  of 
knowledge   can  becooie  £   science  »hen  it  cj;n  be  set  up  in  such 
t.  way   that  it  can  be  shown  to  follov  from  its  axiomatic  basis. 
But  this  is  not  Mill's  ^ay.     The  certainty  of  axioms  i3  not  a 
peculiar  certainty.     And  geometry,    in  its  method,   is  not  neces- 
sarily a  (flodel  for  any   other   science,     K'heiBell  and  Mill  would 
both  agree  that  whatever  we  can  claim  to  kno?*,   i»e  knoii  Tsith 
certainty.     For  fthievfell  certainty  is  apsocisted  vrith  the   total- 
ity of  knowledge.     For  Viim  we  cannot  be  said  really  to  possess 
knoTf.lfcdge  so  long  as  there  is  some  truth  of  which  ve  are  igno- 
rant.     This  seejn£   to  me  an  orientation  derived  from  Hegel.   To 
knov  is  to  know  all.     And  anything  short  of  this  cannot  be 
said  really  to  constitute  knoiFiledge,     Apart  from  a  coroplete 
whole,   or  system,   of  kno\»;lecge,    into  which  each  piece  fits, 
there  is  no  true  knowledge  of  the  pieces.     But  Mill  seems 
little  impresse<^  by  such  a  viewj 

Any  facts  are  fitted.    In  thtinselvcs,    to  be  a  subject 
of  science,   *hich  folloi*  one  another  according  to 
constant  laws.l^S 


CHAPTtK  VI 

TKE  DATA  OF  ik^O^imh   ACCORLIUG  1\)  MILL 

X  wish  to  discuss  the  data  oi  icnoi?ledge  under  three  head- 
ings: the  data  oi"  intuition,  the  d&t&  oi  induction,  and  the 
d&ta  oi  deduction. 

A.   The  Data  of  Intuition 

The  data  of  intuition,  for  Mill,  are  called  by  the  generic 
tera,  "feelings,':  Feelings  include  emotion,  volition,  and  sen- 
sation. The  first  two  are  not  of  much  interest  as  far  as  the 
present  thesis  is  concerned.  But  the  third— sensation — is  of 
great  Interest, 

It  is  easy  enough  to  restate  Yi-hat  Mill  says  about  sensa- 
tions. But  it  is  very  difficult  to  be  certain  what  he  meant. 
My  view  is  thst  the  obtuseness  of  Mill's  account  of  sensations 
springs  in  large  measure  from  his  failure  to  indiciste,  una^E- 
biguously,  the  spatial  locus  of  sensations.  If  we  use  "here" 
to  denote  the  perceiver,  and  "there"  to  denote  the  objective 
world,  then  in  Mill's  case,  are  sensations  "here,"  or  "there"? 
I  find  that  Mill  has  four  different  answers  to  this  question. 
And  I  have  to  admit  tliat  I  do  not  flee  how  these  four  "answers" 
can  be  resolved  into  a   single  theory  of  sensations.  These 
answers,  as  I  understand  them,  are  stated  in  physiological  terms, 
psychological  terms,  epistemological  terms,  and  logical  terms. 

218 
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I  shall  deal  vith  these  in  order. 

Sensations  are  "here"  in  that  they  are  physiological  pro- 
cesses taking  place  within  the  epidermis  of  the  perceiver.  In 
this  sense  sensations  are  Known  only  to  the  physiologist,  and 
are  of  no  interest  to  the  logician.  I  cannot  see  what  Mill 
stands  to  gain  by  introducing  this  approach  to  sensations. 
For  (1)  sensations  as  so  defined  are  not  perceived.  They  can- 
not, therelore,  be  said  to  constitute  that  prelogical  truth 
which  Mill  is  seeking.  Ana  {^)   as  so  delined  sensations  lose 
that  tiualitative  aspect  isiiich  is  one  oi  the  major  bulwarks  ol 
Mill*s  whole  approach  to  knov-leage.  Mill  is  constantly  re- 
iterating the  necessity  of  recognizing  qualitative  distinc- 
tions* i-or  exaaple,  the  laws  of  nature,  he  says  "can  never 
be  resolved  into  one  ultimate  law,"  because  of  the  fact  that 
our  sensations,  whicn  are  the  basis  of  the  laws,  fall  into 
groups  which  are  qualitatively  distinct.  States  of  conscious- 
ness which  are  qualitatively  distinct  are,  to  that  extent, 
sui  generis,  anc  carmot  be  explained  by  an  eppeal  to  the  laws 
of  other  qualitatively  distinct  experiences: 

For  e^aiaplej;  since  there  is  a  phenomenon  sui  generi s , 
called  colour  ...  it  follotis  that  there  are  ultimate 
laws  Oi"  colour  ,  ,  ,  .  I  do  not  mean  that  It  might  not 
possibly  be  shown  that  some  other  phenoiaenon,  some 
chessicul  or  mechanical  action  for  example,  invariably 
precedes,  and  is  the  cause  of,  every  phenoaenon  of 
colour.  But  though  this,  if  proved,  would  be  an  ia- 
portant  extension  of  our  knorledge  of  nature,  it  ^ould 
not  explain  hovi  or  vihy  a  siotion,  or  a  chemical  action, 
can  produce  a  sensation  of  colour  and   however  diligent 
aight  be  our  scrutiny  of  the  phenomena  •  •  •  the  last 
link  tvould  still  be  a  lav?  of  colour,  not  a  law  of  mo- 
tion, nor  of  any  other  phenomenon  whatever. 19* 

In  view  of  the  opinion  expressed  in  the  above  quotation, 
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I  cannot  see  why  Hiill  soiaetimes  extends  the  tera  "sense ti on" 
to  include  "a  motion,"  or  "a  chemical  action."  At  most  It 
merely  enables  him  to  point  out  that  sensations  1^  this  sense 
are  of  no  interest  to  the  logician. 

Sensations  are  "here"  in  the  second  sense  for  Mill  in 
that  they  are  constitutive  oi  consciousness.  This  may  be  said 
to  be  a  psychological  approach  to  sensations.  Psychology 
studies  consciousness,  and  sensations  maie  up  part  of  con- 
sciousness, and,  therefore,  part  of  the  sub;)ect  matter  of 
psychology.  And  again  iiill  declares  that  as  logician  he  has 
no  interest  in  sensations  in  this  sense  either,  Kis  subject 
matter  is  not  the  content  of  consciousness,  it  is,  instead, 
valid  thinking,  Furtherxaore,  the  grounds  of  valid  thinking 
are  not  our  conscious  states  per  se.  Instead,  the  grounds  of 
valid  thlnicing  are  such  rules  as  nota  nqtae  est  nota. 

To  maice  this  second  distinction,  the  proverbial  hair  has 
to  be  split  pretty  finely.  But  I  think  the  distinction  is 
defensible.  All  that  can  be  said  of  a  state  of  consciousness 
Is  that  it  is  here*«now.  And  ray  reading  of  iJill  leads  rae  to 
the  conclusion  that,  for  him,  the  evidence  for  the  truth  of 
inductive  statements  is  not,  t;,£, ,  "green  patches  here-now," 
Green  patches  here-noTs,  at  most  serve  two  functions,   (l)  Such 
particulars  aay  be  wholly  constitutive  of  objects,  (Later  I 
shall  give  some  reasons  as  to  vhy  I  thintc  they  may  not  be  wholly 
constitutive  of  objects.)  And  (£)  particulars  serve  ae  the  re- 
ierents  of  those  statements  whose  truth  wo  grasp  intuitively, 
Mill,  of  course,  does  not  use  such  an  expression  as  "green 
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patches  here-now. "  But  he  does  use  statements  which  refer  to 
the  content  of  consciousness.  And  these,  provide  a  b&sls  for 
the  whole  of  isnof ledge,  Ihey  are  basic  because  they  are  io;5owi, 
intuitively,  to  be  true,  moreover,  since  they  are  intuitively 
imown  to  be  true,  their  t3ruth  "carries  over"  into  the  realm  of 
inference,  I©  could  have  no  confidence  in  our  inferences  un- 
less we  »«re  certain  that  our  preinferential  statements  if^ere 
true.  And  the  only  way  of  proving  that  preinTerential  state- 
ments are  true  is  to  "refer"  theiH  to  the  content  of  conscious- 
ness. 

On  «fhat  ground,  then,  can  it  be  said  that  the  logician 
has  no  interest  in  the  conscious  states  studied  by  the  psycho- 
logist? One  approach  is  to  say  that  there  is  no  ground  for 
such  a  statement,  since  it  is  obviously  untrue.  Granted,  Mill 
asserts  the  statement.  But  then  he  iiamediately  appears  to 
contradict  himself.  Ho'wever,  I  thinK  tvso  considerations  can 
be  pointed  out  which  Indicate  that  Mill  does  not  really  con- 
tradict himself  on  this  issue. 

One-  consiceration  I  have  already  suggest«rdi  the  iiciaedi- 
ate— jj,e.. ,  preinferentlal— content  of  consciousness  is  the 
ground  of  inferential  statements.  But  taken  purely  in  and 
of  itself  the  preinl'erential  content  of  consciousness  could 
only  be  the  ground  of  such  statements  as  "Green  is  green"  or 
"Green  is  here-now,"  It  could  not  be  the  ground  of  a  state- 
ment such  as,  "I  see  a  green  patch,"  Because,  for  Mill,  the 
"I"  denotes  an  Inferred  subject  (provided  "I  see  a  green  patch" 
be  taken  as  an  Item  of  first  order  icnowledge  only,)  Nor  could 
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Because  an  incuction  proceeds  from  the  icnown  to  the  unKnown, 
and  the  content  of  consciousness  is  aXwfcys  merely  iacjedi&te. 
In  kno?du£  it,  >fe  teov  it  truly.  Wc  kno*-  that  it  is.  And  *e 
knov  it  as  it  is.  But  that  is  all  we  know  about  it.  And  that 
is  all  Tre  can  know  about  it  v?ithout  appealing  to  some  other 
ground  than  the  immediate  content  of  consciousness  itself. 
A  second  consideration  is  this,  ^en  It  comes  to  the 
Batter  of  detftmining  the  principles  of  evidence,  the  logician 
legislates  to  the  psychologist,  and  not  vice  versa.  The  psy- 
chologist, it  is  true,  is  the  one  who  knoTfS  the  laws  of  human 
behaviour.  And  thinking  is  one  kind  of  human  behaviour.  FTom 
the  standpoint  of  psychology,  one  of  the  funaaaental  seta  of 
l£xws  relating  to  thinking  are  the  lavs  of  association.  Those 
lai»s  arc  cap&ble  of  telling  us  viihat  use  think  and  «h&t  the 
teiaporal  origins  of  our  thoughts  are.  But  they  are  not  capa- 
ble of  telling  us  what  tte  ought  to  think.  Therefore,  even  if 
it  be  the  case—and  I  must  sey  that  the  comraentators  whom  I 
have  read  universally  hold  that  it  is  the  c£se<— that  my  thoughts 
can  be  "reduced'^— i.e.,  traced  back  to —   the  priraitive  ele- 
ments of  consciousness— nevertheless  X  hold  ilill's  view  to  be 
that  this  reduction  cannot  tell  me  which  of  my   thoughts  ere 
"true,"  The  reduction  may  tell  me,  for  example,  i!>fay  I  thick 
the  earth  goes  round  the  sun  or  why  I  think  the  sun  goes  round 
the  earth.  But  it  does, not  tell  ae  whether  the  earth  really 
does,  or  does  not,  go  round  the  sun.  It  does  not,  in  other 
v.ords,  tell  rae  whether  «the  earth  goes  round  the  sun"  is  a  true 
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Statement,  Granted,  the  evidence  for  the  Copernican  theory 
Is  sc-n&ory  fcjiperlence.  But  th<?  evidence  for  the  Ptolemaic 
theory  is  also  sensory  experience.  And  ctua  sensory  experi- 
ence, all  such  evidence  is  equally  coercive. 

Sensations  are  "there"  ts  distinct  from  "here"  for  l^ill 
in  that  they  are  present  to,  and,  therefore,  are  objective  to, 
something  Vihich  ana^s   that  they  are  present  and  that  they  are 
sensationa.  This  is  an  epistcsiological  approach  to  sensations. 
Sensations  are  eltiaents  v.ithin  s  theory  and  a  laetatheoiy  of 
jiiiowledge. 

The  theory  of  kno'<sledge  in  -Rhich  they  appear  holds  that 
Jmowledge  consists  in  relating  particulars,  and  that  some  of 
the  particulars  so  related  are  scnsetions. 

The  aetatheor^'  of  ^owledge  in  ^'hich  they  appear  ;justi- 
fics  the  Ebovfc  theory.  It  atteapta  to  prove  that  there  "really 
are"  sensations.  And  it  atteiapts  to  prove  thiit  to  relate  sen- 
sations is  to  produce  knoftledge,  it  shows—or  attempts  to 
sho?ii~-that  statements  in  «?hich  names  of  sensations  appear  are 
"re&l"  st&teia€'nts  and  it  aho*s  that  such  real  statements  are 
"laportant,**   A  statement  is  "real,"  for  Mill,  if  it  is  syn- 
thetic and  if  it  is  capable  of  eaipiricel  verlflcstlor.,   A 
statement  is  "important"  if  it  is  a  real  statement  and  if  it 
answers  our  questions  about  experience  and  nature,  thereby 
furthering  our  desire  to  know.  These  are  the  usual  meanings 
of  "importai-it"  lor  Mill,  But  a  third  meaning  occurs  from  time 
to  tiaet  A  state^aent  is   important  if  it  has  prapiE&tic  value. 

Sensations  ere  "there"  in  another  sense  for  Jiill  in  that 
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(1)  they  are  perceived  as  present  In  objects  which,  in  turn, 
are  perceived  as  being  other  than  the  perceiver.  And  (£)  they 
can  be  predicated  of  objects.  This  view  of  sensations,  al- 
though it  is  in  part  ontological,  is  primarily  logical.  It  is 
priiuarlly  logical  because  the  logical  problems  of  predication 
are  discussed  in  terms  of  sensations. 

To  the  extent  that  this  view  has  any  support,  the  support 
has  to  be  derived  primarily  f roa  the  Ixaaination  of  Haailton. 
And  it  is  a  vie«  vhich  I  find  very  .auch  at  odds  v.ith  the  view 
set  forth  in  the  Logic.  In  the  Log:ic  Mill  does  not  say  that 
the  attributes  of  objects  are,  qua  attributes,  sensations.  In- 
stead, he  explicitly  denies  that  this  is  the  esse.  Miite,  for 
example,  is  an  attribute  of  snotu     And  inhiteness  is  a  quality 
which  snow  shares  ^vith  niilic.  But  neither  white,  nor  Vihiteness, 
are  sensations.  In  order  to  refer  to  the  relevant  sensation 
here,  we  have  to  employ  a  circumlocution  and  speaK  of  the  sen- 
sation of  white,  or  the  sensation  of  whiteness.  The  state- 
ment, "Snow  is  white,"  is,  therefore,  not  about  a  sensation. 
Our  sensation,  in  this  case.  Mill  tells  us,  does  not  have  a 
name*.  For  this  reason,  the  view,  held  by  most  coniraentators, 
that,  for  Mill,  objects  are  Just  bundles  of  sensations,  and 
can  be  reduced  to  sensations,  1  find  highly  suspect,  the  book 
on  Hamilton  notwithstanding. ^^^ 

I  am,  however,  willing  to  allow  that  the  cosaientators 
have  some  ground  for  what  they  say.  But  there  is  one  crucial 
item  missing  from  their  case.  In  order  to  establish  such  a 
case  it  is  first  necessary  to  establish  that  Mill  held  that 


£25 

sensations  are  known  as  being  "out  there"  and  that  they  are 
where  they  appear  to  be.  But  I  have  not  reed  a  single  commen- 
tator who  either  establishes,  or  attempts  to  establish,  this 
crucial  item.  For  exaiaple,  in  anything  of  Mill's  that  I  have 
read,  he  held  the  sensation  of  whiteness  to  be  "in  here,"  But 
the  snow,  end  the  whiteness  of  the  snov-,  he  held  to  be  "out 
there."  Objects  and  their  qualities,  therefore,  in  Mill's 
case,  cannot  be  reduced  to  sensations  until  someone  first 
shows  that  Mill  held  sensations  to  be  "out  there."  And  I  do 
not  think  it  can  be  done.  Such  a  viei*  of  sensations,  namely, 
that  sensations  are  "out  there,"  might  be  a  very  reasonable 
view  of  sensations.  But  1  do  not  thlnic  it  is  I*:ill's  view. 
Ulaat  are  "out  there,"  for  him,  are  objects,  attributes,  and 
relations.  Anc  I  do  not  think  these  can  be  "reduced  to"  some- 
thing "in  here."  If  one  wants  to  know  *hat  is  "out  there"  one 
asks  a  physicist,  or  an  astronomer,  or  a  geologist.  If  one 
wants  to  know  what  is  "in  here"  one  asks  a  psychologist.  All 
a  psychologist  can  tell  us  about  T^het  Is  "out  there"  is  that 
we  believe  there  is  something  out  there,  and  v-hy  v.e  believe 
that  there  is.  The  justification  for  this  belief  has  to  be 
provided  by  the  philosopher.  The  philosopher  tells  us  not  vtxy 
we  believe  there  is  something  out  there,  but  why  re  think 
there  is  soaiething  out  there,  fse   think  there  is  so.-aething  out 
there  because  (1)  we  have  sensations.   (£)   As  a  result  of 
experience,  ^\hich  involves  meaory  as  well  as  sensation,  we 
conclude  that  everything  must  have  a  cause.  Therefore,  sen- 
sations must  have  causes.   (?)  If  we  define  "cause"  teaipor- 
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ally,  then  one  sensation  can  be  the  cause  of  another.  But 
such  a  theory  produces  paradoxes  like  night  being  the  cause 
of  day.  The  only  way  to  avoid  such  a  paradox  is  to  postulate 
pera&nent  causes.   (4)  Experience  and  nature — but  not  Imnie- 
dlate  sensation— have  the  quality  of  perdurability.  Perdura- 
blllty  can  only  be  understood  in  terms  of  enduring  substances. 
Therefore,  there  are  enduring  substances.  Such,  as  I  see  it, 
is  the  structure  of  Mill's  argument  here.   (I  underline  "argu- 
ment" to  distinguish  it  frota  bis  appeal  to  immediate  percep- 
tion, latneciate  perception  also  assures  us  of  the  presence  of 
objects.  But  it  is  the  above  arguaent  in  which  I  am  interest- 
ed at  the  moment,)  And  how  the  above  argxiraent  can  be  reversed 
so  that  we  end  up  with  nothing  but  sensations  escapes  rae. 

The  episteuiological  account  of  sensations  in  Mill  is  the 
one   which  inost  interests  lae.  Feelings  are  iaimediately  pre- 
sent to  consciousness,  ^hfttever  is  known  imsiediately  by  con- 
sciousness is  knovtn  beyond  possibility  of  question.  Feel- 
ings, then,  are  the  data  of  intuition.  And  propositions  -eihich 
are  about  feelings  are  knowi  to  be  true  on  the  evidence  of 
intuition.  No  science  is  required  for  the  purpose  of  estab- 
lishing such  truths.  No  rules  of  art  can  render  our  knot^- 
ledge  of  thena  iJiore  certain  than  they  are  in  themselves.  There 
is  no  logic  for  this  portion  of  our  knowledge, ^^^  For  this 
portion  of  our  knowledge  we  have  the  direct  evidence  of  con- 
sciousness. And,  "according  to  all  philosophers,  the  evi- 
dence of  Consciousness,  if  only  K-e  can  obtain  it  pure,  is 
conclusive,"-^*" 
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B.   The  Date  of  Induction 

1,       The  Kinds  of  Incuctlve  Data 

There  art-  three  kinds  of  data  upon  which  the  method  of 
Induction  may  be  employed.  These  are  feelings,  objects,  -and. 
vhat  I  shall  call  abstractions. 

I  have  already  discussed  feelings  as  the  data  of  intui- 
tion. And  they  do  not  change  their  character  ^hen  they  are 
taken  as  data  of  induction.  I  see  no  need,  therefore,  to  dis- 
cuss thea  further  in  the  present  context. 

I  have  also  said  about  all  I  want  to  say  about  objects. 
Objects  are  not  aasong  the  data  of  intuition.   Instead  objects 
are  the  result  of  an  activity  called  inference.  The  act  it- 
self is  not  fithln  our  present  consciousness  or  .memory,  Hor 
does  Mill  give  any  clues  as  to  what  characterizes  the  act. 
Perhaps  ve   should  have  to  go  to  the  psychologists  to  find  this 
out.   I  do  not  knov..   (In  fact,  I  think  Mill's  position  ^'ould 
be  stronger  if  he  had  reversed  his  argumentj  objects  are  given, 
sensations  are  inferred.)  At  any  rate,  inductive  knov-'ledge 
of  objects,  and  of  the  properties  of  objects,  makes  up  the 
major  portion  of  knowledge.  Objects,  Tthich  are  among  the  data 
of  induction,  are  the  result  of  inference,  Anr;  I  am  reason- 
ably certain,  as  I  intimated  above,  that  objects  are  not  re- 
ducible to  sensations,  end  that  the  act  of  Inference,  v-hich 
yields  objects,  is  something  other  than  the  operation  of  laws 
of  association  coinbining  sensations. 

But  while  I  fail  to  see  how  all  objects  can  be  reduced  to 
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sensations,  iilll  does  attempt  to  show,  especially  In  the  Ex- 
amination of  Hac^llton,  that  stateaents  about  objects  can  be 
translated  Into  statements  about  sensations.  In  such  a  con- 
text an  object  becomes  a  permanent  possibility  of  sensations 
and  perhaps  this  is  the  equivalent  of  "reducing"  objects  to 
sensations.  £ven  so,  I  find  it  difficult  to  conceptualize  a 
"permanent  possibility"  in  sensationalistic  terms.  Mill 
claims  to  mean  by  it  only  that  if  I  were  to  place  myself  in 
such  and  such  a  position,  I  should  have  such  and  such  sensa- 
tions. But  even  if  it  ia  Mill's  final  view  that  knowledge  of 
objects  is  not  irreducibly  distinguishable  from  iaiov.ledge  of 
actual  and  possible  sensations— and  I  em  idlling  to  grant  that 
this  aiilght  be  his  view,  since  it  may  be  I  vho  am  out  of  step 
here,  and  not  the  rest  of  the  regiment— there  are  two  kinds  of 
objection  to  this  view  which  can  be  raised,   (1)   In  the  first 
place  one  might  bring  to  bear  certain  external  criticisms.  One 
might  argue,  for  example,  that  the  distinction  between  object 
and  sensations  is  a  necessary  distinction.  And  if  r.«ill  does 
not  observe  it  so  much  the  worse  for  Mill,   (i)  One  might 
state  a  number  of  internal  criticisms.  For  example,  (a)  one 
might  point  out  that,  if,  in  the  end.  Mill  abandons  the  dis- 
tinction between  sensations  and  objects,  then  many  of  the 
Questions  raised  in  the  Lo^^ic  vill  have  to  go  unanswered. 
(b)  One  aiight  point  out  that  logic,  on  such  a  view, becomes 
merely  a  part  of  psychology.  This  would  give  rise  to  a  great 
number  of  contradictory  statements  within  the  Lop i c .  to  the 
effect  that  logic  is,  and  is  not,  only  p^chology.   It  would 
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also  inaicfc  the  Lo^ic»  Que  logic,  an  objtct  lesson  in  bad  logic. 
(Z)     One  wight  point  out  that  there  is  &   large  class  of  cases 
in  which  onfe  would  not  k:no>.  how  to  go  about  reducing  objects 
to  sensations.  Since  Mill  fj^ils  to  provide  a  translation  de- 
monstrably applicable  to  all  cases  one  could  maintain  that, 
for  Hill,  there  reaains  a  icno\Kledge  of  objects  vhich  is  irre- 
ducibly  distinct  from  knowledge  of  actual  and  possible  sensa- 
tions. 

A   third  kind  of  data  for  induction  is  that  kind  arrived 
at  by  abstraction.  The  mind.  Mill  tells  us,  is  able  to  attend 
to  part  of  the  data  befor*  it.  This  is  the  process  which 
yields  the  data  of  the  "abstract"  sciences.  I  have  already 
said  a  good  deal  aoout  data  of  this  Kind.  And  I  shall  say 
more  about  them  when  I  discuss  the  aiethod  of  deduction.  There- 
fore, all  X  shall  do  in  the  present  paragraph  is  point  out 
that  there  are  such  data, 

£•   The  Data  of  Induction  and  V-hat  Is 
A  difficult  probleis  in  Mill,  as  ^  have  indicated  above, 
is  whether  or  not  the  data  of  induction  are  exhaustive  of 
what  is.  As  nearly  as  I  can  aake  out,  the  answer  is  "No," 
At  this  point  Mill,  cua  logician,  is  prone  to  hand  over  the 
problem  to  the  metaphysician.  As  a  logician  this  is  probably 
his  privilege.  But  Mill's  logic  is  so  solidly  set  vdthin  the 
broader  framework  of  epistemology  that  he  really  cannot  avoid 
these  issues,  and  usually  ends  by  discussing  them.  Further- 
more, his  opinion  that  in  writing  the  Logic  he  was  contri- 
buting to  the  science  of  science  frequently  impresses  him 


with  th£  necessity  to  make  his  doctrines  square  with  scientific 
ones.   It  seems  to  have  been  his  vit-«  that  a  knowledge  of  tem- 
poral sequences  is  all  *e  need  to  knov?  of  causes.  But  on  the 
question  as  to  whether  or  not  temporal  sequence  is  all  ve  can 
know  of  causes,  he  t^avers.  It  iias  clear  to  him  that  all  *e 
can  establish  ana  prove  is  temporal  sequence.  Xet  scientists 
all  around  him  were  using  "cause"  in  the  dynaaic  sense  of 
force,  and  were  claiming  to  have  a  knoviledge  of  this  force. 
Furtheraore,  he  himself  sav.  the  need  for  something  permanent, 
something  possessing  the  quality  of  "perdurability",  And  so 
he  atterapts  to  decide  what  sort  of  meaning  can  be  given  to  a 
wore  like  "matter,"  which  seeae'd  to  him  in  physics  to  account 
for  force  and  perdurability.  His  problem  here  essentially 
is  to  define  "matter"  denotatively.  And  this  is  a  great 
problem  because  experience  is  solely  of  phenomena.  And  while 
as  e  logician  he  is  able  to  say  that  the  logician  need  not 
concern  himself  with  forces  which  are  not  phenomena,  it  is 
clear  that  he  feels  the  epistenologist  must  give  some  account 
of  them.  As  an  epistcmologist  he  has  to  be  careful  that  he 
does  not  assert  propositions  which  are  incapable  of  proof, 
since  he  does  not  cease  to  be  a  logician  by  becoming  an  epi- 
stemologist.  Nevertheless,  fihereas  at  the  beginning  of  the 
Lo^ic  he  is  able  to  be  disdainful  of  the  supersensible  world, 
by  the  end  of  it  he  has  shifted  his  ground  somewhat.  By  the 
time  that  he  reaches  the  end  of  the  Loi^ic  the  possibility  of 
knowledge  seems  to  require  the  assertion  of  supersensible  ex- 
istence. But  all  we  can  do  is  assert  it.  The  true,  because 
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the  only  really  available,  subject  matter  are  phemomena.  Yet, 
in  addition  to  discovering  and  proving  the  laws  of  pher.oioena, 
it  is  necessary  to  account  for  them  also  in  terms  of  their 
existence,  "existence  itself  ...  being  .  .  .  the  power  of 
producing  phenomena.  "^'^^  Ko»,  since  matter  may  be  similarly 
defined  as  the  power  of  producing  phenomena,  I  presume  ise  can 
consider  matter  to  be  one  kind  of  existence. 

In  one  sense  matter  is  unknowable,  in  that  it  is  not  a 
phenomenon,  nor  a  group  of  phenomena.  But  in  the  eighth  edi- 
tion of  the  LoKJc  we  read; 

The  indestructibility  of  Force  no  more  interferes 
with  the  theory  of  Causation  than  the  indestructi- 
bility of  Matter,  aeaning  by  matter  the  element  of 
resistance  in  the  sensible  v,orld.l99 

Nov.  this  is  quite  a  different  approach  to  matter.  Ifte  are  not 

now  asking  what  matter  raay  be  in  the  supersensible  world  but, 

rather.  What  is  matter  for  us?  Fven  so,  surely  Mill  speaics 

carelessly  in  the  above  passage?  He  can  hardly  mean  that 

Batter  i_s  the  sensation  of  resistance,  but,  must  instead  mean 

that  the  sensation  of  resistance  is  a  sign  from  which  we  infer 

the  cause  of  the  sgnsation.  At  any  rate,  we  see  here  one  of 

the  many  problems  which  it  is  one  of  the  intentions  of  the 

book  on  Hamilton  to  resolve.  Rt si  stance  can  be  a  datum  of 

induction.  Existence  per  se  cannot. 

C*   The  Data  of  Deduction 
Mill  employs  the  term  "deduction"  in  two  distinguishable 
ways.  And  in  order  to  indicate  the  nature  of  the  data  em- 
ployed by  deduction  it  is  necessary  to  point  out  the  two  mean- 
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Ings  fihich  deduction  may  have. 

!•   Deduction  Exemplified  by  thfc  Syllogism 
One  type  of  deduction  Is  exemplified  by  the  syllogism. 
This  type  of  deduction  does  not  particularly  interest  Mill, 
since  it  is  neither  a  method  of  discovery  nor  of  proof.  It 
is  merely  a  method  for  setting  down  in  a  clear,  formal  way 
what  ve  already  imow.  This  is  not  to  say  that  the  syllogism 
is  useless.  Its  eraployment  guides  our  interpretation,  and 
application,  of  general  rules  found  out  by  induction.  The 
syllogism  does  not  analyze  the  process  by  vhlch  the  general 
rules  are  arrived  at.  But  it  does  facilitate  our  applying 
the  lav  to  a  specific  instance  In  a  manner  consistent  with 
the  conclusions  *hlch  form  the  basis  of  the  generellzation. 
The  syllogisai  does  not  prove,  for  example,  that  since  all  men 
are  mortel  the  Duke  of  Wellington  is  mortal.  The  proof  that 
the  Duke  of  Wellington  v.111  die  docs  not  originate  in  any 
syllogism  having  "All  men  are  aaortsl"  as  its  major  premise, 
but  rather  in  those  Individual  experiences  which  lead  us  to 
conclude  that  the  attributes  connoted  by  the  term  "man"  are 
aiarJis  of  mortality.  But  the  syllogism  does  prevent  our  arriv- 
ing at  conclusions  about  individual  cases  vhich  would  be  in- 
consistent iftlth  the  evidence  -which  gives  rise  to  the  general 
rule.  It  performs  a  further  valuable  function  in  that  it 
sometimes  brings  us  face  to  face  with  the  fact  that  either 
we  have  made   some  erroneous  judgment  about  a  particular  case, 
or  else  that  our  general  rule,  or  law,  is  faulty.  If,  then. 
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Vfe  aean  by  deduction,  the  employment  of  the  sylloglsia,  the 
d&te  of  deduction  are  inductive  generalizations  such  us,   "All 
men  are  mortal"  end  descriptions  such  as,  "The  Duke  of  Yelling- 
ton  is  a  man,"  Mill  does  not  require  both  premises  of  s  syl- 
logism to  be  general, 

£•   The  Concrete  IDfcductivfc  method 

The  second  type  of  deduction  Mill  calls  the  concrete  de- 
ductive aethod*  It  is  the  method  to  be  preferred  when  vre  ere 
attempting  to  extend  our  knowledge  of  nature.  This  method  has 
tiso  major  usest  to  prove  the  laws  of  phenomena  and  to  explain 
them.  The  method  consists  of  three  operations s  induction, 
ratiocination,  and  verific&tion.  The  problem  with  ^hich  this 
type  of  deduction  atteiapts  to  deal  Is  the  determination  of  the 
effects  *hlch  will  follow  from  certain  causes.  The  method 
itself  will  be  discussed  briefly  later.  At  the  moaent  it  Is 
the  data  uhich  the  method  employs  which  I  ^lish  to  indicate. 

The  inductive  part  of  the  method  caploys  "the  data  of  in- 
duction," discussed  above,   Tliis  part  of  the  operation  attempts 
to  discover  causes,  the  laws  of  those  causes,  end  their  ten- 
dencies. The  second  part  of  the  method  takes  as  its  data,  the 
laws  provided  by  the  inductive  operation,  and,  by  means  of 
thought  estimates  the  combined  tendencies  of  the-  various  laws. 
The  problem  here  is,  Given  a  certain  combination  of  causes, 
■what  effects  will  follow?  It  is  of  great  advantage  to  the  in- 
quirer if,  at  this  stage  of  the  inquiry  he  can  bring  laathe- 
matics  to  bear  in  his  calculations.  The  third  step  in  the 


234 

method,  verification,  employs  as  date  direct  observation, 
wherever  direct  observation  is  available.  Yihere  direct  ob- 
servation is  not  available,  ?,€.  may  employ  various  kinds  of 
indirect  vex-lflcation.  For  example,  a  future  event  vfhich 
comes  to  pass  In  accordance  v,lth  a   given  prediction  *ould 
constitute  a  direct  verification.  But  often  we  should  have 
to  wait  too  long  for  such  verification.  In  such  a  case  we 
may  resort  to  indirect  verification.  For  exaniple,  we  may 
find  that  if  we  had  employed  the  conclusions  ve  have  nov.  ar- 
rived at,  ¥86  could  have  predicted  past  events,  A  third  type 
of  verification  occurs  when  froas  truly  causal  laws  we  can  de- 
duce what  had  previously  been  held  as  merely  empirical  laws.^'^Q 
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THE  METHODS  OF  O0V,ING  ACCORDING  TO  MILL 

For  Mill  there  are  three  basic  methods  or  knowing:  in- 
duction^  deduction,  and  intuition, 

A*       The  Method  oj  Induction 
In  order  to  expound  Mill's  account  of  induction  it  is 
necessary  to  exeiaine  aany  complexities  associated  vith  in- 
duction. One  could  begin  «ith  these  complexities,  or  end 
?.'lti^  them,  I  plan  to  end  with  them.  But  the  result  of  leav- 
ing theifl  until  the  end  is  that  any  preliminary  statements 
about  induction  will  subsequently  have  to  be  modified. 

Induction  is  inl'erring  something  unobserved  from  some-* 
thing  observed. 

Induction  ...  is  that  operation  of  the  mind,  by 
which  we  infer  that  what  we  jinow  to  be  true  in  a 
particular  case  or  cases,  will  be  true  in  ell  cases 
which  resemble  the  former  in  certain  assignable  re- 
spects .  •  •  •  Induction  is  the  process  by  which  we 
conclude  that  what  is  true  of  certain  individuals 
of  a  class  is  true  of  the  whole  class,  or  that  what 
is  true  at  certain  times  will  be  true  in  similar 
circumstances  at  all  tines. ^01 

In  very  general  terms,  there  are  two  methods  which  can 

be  called  inductive.  One  is  induction  by  simple  enumeration, 

The  other  is  "scientific"  induction, 

1,   Ijaductlan  By  £iaole  Imumeration 
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Induction  by  simple  enumeration  rests  on  positive  in- 
stances. It  consists  Id  ascribing  the  character  of  general 
truths  to  all  pi-oposltions  which  are  true  in  every  Instance 
that  «e  happen  to  know.  of.  But  kill  is  extremely  vague  when 
it  comes  to  describing  whatever  it  is  that  accomplishes  the 
transition  from  tht  noting  of  positive  Instances  to  asserting 
a  general! aed  statexaent.  This  kind  of  induction,  he  says,  is 
"natural,"  "The  unprompted  tendency  of  the  mind  is  to  gener- 
alize its  experience,  provided  this  points  all  in  one  direc- 
tion. «»^<^^ 

Mill's  account  of  induction  by  simple  enumeration  is, 
then,  little  more  than  an  historical  account.  First,  we  ob- 
serve positive  Instances,  and  then  we  assert  a  generalization, 
f«  note  that  all  the  swans  which  we  have  seer,  have  been  white, 
end  then  we  assert  that  all  swans  are  white.  And  the  only 
attempt  Mill  makes  over  and  above  this  historical  account, 
to  describe  the  method  of  induction  by  simple  enumeration, 
is  to  assert  a  "natural  propensity  to  generalize,"  The  pro- 
blem of  hov.  we  "go  from"  statements  about  statements  parti- 
cular observations  to  generalized,  statements  seems  to  have 
interested  Mill  very  little, £02  His  interest  lies  with  the 
problem  of  establishing  the  truth  or  falsity  of  the  genera- 
lizations, "The  business  of  inductive  logic  is  to  provide 
rules  SlIKx   models  ,  ,  ,  to  irdaich  if  inductive  arguments  con- 
form those  arguments  are  conclusive  and  not  otherwise,  "^'^^ 

£•   wgcientific"  Induction 
The  task  of  the  logician  is  to  state  the  conditions  xmder 
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which  the  evidence  which  supports  an  induction  is  conclusive, 
Mth  "scientific"  inductions,  as  with  induction  by  simple  enu- 
meration. Mill  has  relatively  little  interest  in  the  method 
which  actually  yields  the  genfcrallzstion.  This  is  not  to  eay 
that  he  has  no  interest  in  this  problem.  But  he  is  priaarily 
interested  in  the  matter  of  the  evaluation  of  evidence.  He  is 
not  so  lauch  interested  in  where  such  statements  as  "All  swans 
are  white, "  and  "All  men  are  taortal"  coiae  from.  He  is,  in- 
stead, interested  in  techniques  for  establishing,  on  the  basis 
of  a  limited  enumeration,  that  the  latter  Is,  and   the  fortaer 
Is  not,  universally  and  necessarily  true. 

In  VToriciDg  out  the  techniques  of  proof  in  this  area,  Mill, 
iaaplicitly  changes  his  orientation  tov.ards  induction,*'^   As 
long  as  »e  regard  Induction  as  a  generalization  fros  experi- 
ence, we  can  never  be  certain  that  some  exception  to  the 
generalization  will  not  turn  up,  l/^e  can  never  be  certain  that 
the  very  next  instance  which  we  examine  will  not  go  contrary 
to  our  past  e^iperience.  Mill's  solution  to  this  difficulty — 
&  solution  which  is  not  as  carefully  worked  out  as  it  should 
be— is,  implicitly,  to  redefine  induction.  Induction  is  not 
a  generalization  from  experience.  It  is,  instead,  an  analysis 
of  experience.  The  scientific  endeavour  now  becomes  to  dis- 
cover marks  of  marks,  to  discover  marks  which  invariably  go 
together.  Induction  now  rests  not  on  invariable  connection, 
but  upon  necessary— or,  as  Mill  calls  it,  unconditional— con- 
nection. If  we  can  discover  that  the  marks  "man**  and  "morta- 
lity"  necessarily  go  together,  and  that  the  marks  "swan"  and 
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•vhlte"  do  not,  then  we  have  solved  the  problem  of  induction, 

¥rhen  redefined  in  this  way,  induction  still  remains  an 
appeal  to  experience.  But  on  the  basis  of  the  definition  we 
can  establish  that  there  are  more  and  less  effective  ways  in 
which  to  appeal  to  experience.  The  principle  nota  notae  est 
jQOta,  guides  us  in  formulating  a  aethod  which  will  laaJie  best 
use  of  the  principle.  This  method  Mill  calls  the  concrete 
deductive  method.  It  is  discussed  briefly  in  the  material 
below, 

3.   Efflpirical  Laws  yersus  I«aws  of  Nature 
Induction  is  the  aethod  whereby  we  derive  laws  from  our 
experience  of  nature.  The  laws  arc  of  two  kinds.  One  Xind 
Mill  calls  "merely  SEipirical,"  The  other  kind  he  calls  l?;vs 
of  nature,  or  "truly  causal"  laws.  Merely  empirical  lews  are 
the  result  of  simple  enumeration.  *^nd  their  proof  can  be  es- 
tablished by  the  positive  instances  from  v.hich  they  have  been 
derived,   (Or  their  proof  can  be  said  to  be  established  by 
the  Method  of  Agreement.)  Laws  of  nature  are  generally  the 
result  of  what  was  called,  above,  scientific  induction.  Such 
laws  are  generally  proven  by  the  employment  of  the  Four 
Methods,  But  they  are  not  always  the  result  of  scientific 
Induction,  Instead,  they  are  occasionally  the  result  of 
simple  enumeration,  Waen   they  ere  the  result  of  simple  enu- 
meration they  are  not  prorfen  by  the  Four  Methods,  but  by  the 
positive  instances  from  which  they  have  been  derived.  An 
example  of  such  a  law  is  the  law  that  every  event  has  a  cause. 
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If  >fe  were  certain  th&t  sll  empirical  laws  ^ere   deriva- 
ble from  law«  of  nature,  then  there  is  no  reason  *hy  trnpirl- 
cal  laws  should  not  h&v©  the  same  neccs£it>'  as  laws  of  nat;ire. 
But  Vie  very  easily  see  that  many  eapirical  la*6  may  not  be  de- 
rivative from  laws  of  nature,  but  from  chance  occurrences, 
jk.»e. ,  from  what  Mill  calls  "collocations,"  For  ex&mple,  -Re 
discover  th&t  on  the  earth  coal  was  formed  during  a  certain 
gc^ological  epoch.  But,  if  there  is  co&l  on  other  planets,  we 
cannot  know,  leithout  going  there,  whether  or  not  it  was  formed 
during  the  same  epoch  as  that  in  which  coal  was  formed  on 
earth.  So  while,  in  this  case,  the  empirical  law  depends  in 
part  on  laws  of  nature,  it  also  depends  in  part  on  certain 
collocations  which  taey  have  been  peculiar  to  the  earth.  Here, 
then,  is  a  law  vhich  we  cannot  extend  beyond  the  limits  of 
time  and  place  &nd   circumstance  in  which  we  actually  know  it, 
by  direct  inspection,  to  be  true.  In  general,  the  criterion 
of  an  empirical  law  is  that  the  only  evidence  on  which  it 
rests  is  that  obtained  by  the  method  of  agreement.  Therefore, 
alnost  all  truths  arrived  at  by  simple  observation  must  be  re- 
garded as  empirical  laws  until  either  confirmed  by  the  caethod 
of  difference  or  explained  deductively.  (This  does  not  al- 
ways hold  in  the  case  of  truths  arrived  at  by  experiment,  as 
opposed  to  truths  arrived  at  by  observation).  It  might  also 
be  noted  that  empirical  laws  differ  among  themselves  with  re- 
gard to  their  degree  of  certainty.  It  is  highly  likely,  for 
example,  thtt  the  history  of  development  of  each  frog  is  the 
flame  as  the  history  of  any  other.  It  is  highly  unlikely  that 
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the  beds  of  stratified  rock  on  Mers — If  there  art  stratified 
rocKs  on  Mars — ^.ere  laiti  do^n  in  the  same  order  as  those  on 
the  earth. 

In  the  end,  empirical  laws  play  a  verj'  Important  and 
unique  role.  Although  themselves  very  much  in  need  of  "ex- 
planation" by  means  of  deduction,  they  become,  in  the  final 

analysis,  the  taost  impressive  means  of  verifying  such  deduc- 
tions, ^^^6 

Mention  must  also  be  made  of  those  cases  in  vhich  induc- 
tion by  simple  enuiaeration  amounts  to  proof.  Let  us  take,  for 
example,  the  law  of  causation.  How  is  the  universality  of 
this  lav  established?  That  every  phenomenon  must  have  some 
cause,  soiae  antecedent  upon  the  existence  of  which  it  inverl- 
ftbly  and  unconditionally  follows,  is  basic  to  all  that  Mill 
has  to  say  about  Induction.  Ihat  proof  is  there  of  this  law? 
That  is  to  s£ty,  on  whet  evidence  does  it  rest?  The  lar,  .It- 
self an  Induction,  undoubtedly  results.  Mill  tells  us,  from  a 
generalization  based  on  many  la^s  of  a  lesser  degree  of  gener- 
ality, Hovtevcr,  since  all  induction  in  the  strict,  or  scien- 
tific, sense  of  the  term  presupposes  the  general  law,  our  knoii- 
ledge  of  the  particular  inductions  »(hich  form  the  basis  of 
the  law  laust  have  some  other  basis  than  the  general  laif^  Itself, 
If  ve  laake  the  specific  laws  the  basis  of  the  most  general 
one,  we  cannot  properly  maice  the  general  one  the  basis  of  the 
specific  ones,  l^e  are,  therefore,  forced  to  adtait  that  prior 
to  the  time  that  the  most  general  law  was  formulated,  the 
specific  laws  which  subsequently  formed  its  basis  could  only 
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have  rested  on  induction  by  si;aple  enuaer&tlon.  And  if  this 

Is  the  basis  of  the  specific  laws  it  is  equally,  therefore, 

the  basis  of  the  most  gener&l  l&v. 

However,  Just  because  the  law  of  universal  causation  rests 

ultimately  on  simple  enumeration,  it  does  not  follow  that  it 

is  insecurely  based.  For,  according  to  Mill, 

the  precariousness  of  the  taethod  of  simple  enumera- 
tion is  in  an  inverse  ratio  to  the  largeness  of  the 
generalization.  The  process  is  delusive  and  insuf- 
ficient, exactly  in  proportion  as  the  subject  matter 
of  the  observstion  is  special  and  limited  in  extent. 
As  the  sphere  widens,  this  unscientific  method  be- 
coaies  less  and  less  liable  to  mislead;  and  the  most 
universal  class  of  truths,  the  law  of  causation  for 
Instance,  and  the  principles  of  number  and  geometry, 
are  duly  and  satisfactorily  proved  by  that  method 
alone,  nor  are  they  susceptible  of  any  other  proof. ^*^''' 

The  largeness  of  the  generalization  adnlmif-es  the  defi- 
ciencies of  the  Method  of  siaple  enumeration  in  the  following 
msjiner.  The  larger  the  generalization  the  greater  likelihood 
there  is  of  its  being  shown  to  be  false,  if  it  is  false,  and 
the  greater  the  number  of  instances  that  ^ill  appear  in  sup- 
port oi  it  if  it  is  true.  In  the  case  of  the  law  that  every 
phenomenon  is  preceded  by  some  characteristic  event  which  is 
its  .cause,  vte  have  innumerable  instances  to  prove  that  it  is 
true,  and  none  to  prove  that  it  is  false,  ^'e   are,  therefore, 
entitled  to  assume  that  what  has  held  in  such  a  great  number 
of  cases,  without  exception,  will  hold  in  ell  possible  cases. 
The  major  ground  for  the  induction  is,  undoubtedly,  in  Mill's 
view,  the  great  number  of  positive  instances.  But  our  confi- 
dence in  the  induct5,on  springs  from  the  belief  that  since  we 
have  extended  the  generalization  to  include  the  whole  of  na- 
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ture,  if  tl:icre  were  excerptions  we  should  hare  corae  upon  them 
long  ago. 

I  thlruc  that  one  veaKness  in  idill*s  argument  is  a  failure 
to  attempt  to  prove  that  all  phenomena  sre  necessarily  alike 
in  kind.  Unless  he  does  this  his  claim  that  the  universality 
of  c&usation  is  empirically  grounded  is  not  very  well  estab- 
11  shed.  He  admits  that  ve   have  no  vray  of  knotting  that  the  law 
holds  in  distant  parts  of  the  universe,  because  there  may  be 
phenoiaene  there  xjnlike  those  i;ith  which  \pe  are  familiar.  But 
in  his  claim  that  all  phenomena  vith  nihich  ve  are  familiar 
are  alike,  it  seems  to  mc  he  begs  the  question,  fie  also  oc- 
casionally gives  us  some  cause  to  wonder  whether  or  not  he 
actually  believed  all  phenomena  are  alike.  But  Trith  the  eat- 
ceptlon  of  this  particular  problem  I  have  little  internal 
criticism  to  offer  of  Mil's  account  of  the  empirical  ground 
of  the  law  of  universal  causation,  I  do  not  claim  that  Mill 
has  established  his  case.  But  I  concede  the  skill  of  his 
argument, ^^^ 

4.   InGuction  apd  the  Concrete  Deductive  L'ethod 
I  now  i?,ish  to  discuss  induction  as  the  basis  of  the  con- 
crete deductive  method.  This  is  a  very  complicated  i^atter  and 
requires  not  only  an  examination  of  the  inductive  method  but 
also  an  ex-amination  of  a  number  of  "operations  subsidiary  to 
induction,"  as  Mill  calls  them.  These  subsidiary  operations, 
especially''  tht.  operations  of  observstion,  description,  ab- 
straction, the  formation  of  conceptions,  nasaing,  und  classi- 
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flcation,  are  of  greater  interest  to  ae  than  are,  for  exa.spl^ 
what  are  generally  called  mil's  Methods,  But  before  I  begin 
to  set  forth  these  subsidiary  operations,  I  should  like  to  in- 
clude a  brief  account  of  induction  per  se.  There  is  a  aost  im- 
portant issue  here,  naaely  Mill's  claim  that  all  knowledge  in 
basically  inductive* 

Since  this  is  an  important  issue-  I  mlsh  to  elaborate  soae 
of  thfc  things  nhich  I  have  already  said  about  induction.  The 
first  point  is  that  Mill's  Xoi^ic  treats  logic  cs  siraply  the 
science  of  reasoning,  meaning  by  reasoning  both  the  inference 
of  any  assertion  froa  assertions  already  admitted  and  thf  test- 
ing of  such  inferences.  As   part  of  the  science  of  reasoning 
in  the  present  sense  the  canons  of  induction  are  probably  in- 
tended to  be  both  rules  of  discovery  and  methods  of  prooft 

Logic  •  •  .  Is  the  science  of  tht  opera tior;  : f  the 
understanding  *hich  arc  subservient  to  the  -. ;  i  .;  c  .  s 
of  evldencei  both  the  process  itself  of  advancing 
froa  ^nown  truths  to  unknoMi,  and  all  other  intellec- 
tual operations  ii\   so  far  auxiliary  to  thl 8,^09 

But  the  aajor  task  for  logic  is  thet  of  oroof.  Logic 
does  not  provide  proofs,  but  caethods  of  proof.  It  teaches 
the  conditions  to  i4iich  facts  aust  conform  if  they  are  to 
prove  other  facts,  but  it  does  not  itself  teach  which  facts 
prove  rhich  others.  To  do  so  »ould  be  to  usurp  the  roles  of 
the  particular  sciences.  In  this  sense,  then,  we  aay  affirm 
that  logic  is,  as  Bacon  says,  the  science  of  science  itself. 
And  since  science  and,  indeed,  since  all  knoi^ledgc  T>hich  is 
not  intuitive,  is  a  product  of  Inference,  logic,  for  yill,  be- 
comes both  an  analysis  of  the  process  of  inference  ^rtC   of  the 
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rulet,  or  cenons,  for  testing  the  validity  of  inferences.  Mill 
holds  that  th«f  process  o£   passing  froa  particular  observations 
to  perticul&r  conclusions  without  an  intermediate  generalisa- 
tion, is  Just  &8  v&lld  an  instance  of  induction  as  is  the  more 
usual  process  of  passing  from  particular  propositions  to  more 
general  proposltians. 

It  is  n«sc«se&ry  to  distinguish  induction  froa  operations 
which  are  soiaetlmes  confused  iRith  It.  Itie  operation  aost  fre- 
quently confused  with  induction  is  description.  On  this  ground 
Mill  rejects  as  exasaples  of  induction  such  assertions  as  "All 
the  apostles  ^ere  Jews,"  and  Kepler's  conclusion  that  the  orbit 
of  Mars  is  an  ellipse.  Such  propositions  are  mere  dt-scrip- 
tions  and  do  not  satisfy  the  definition  of  induction  as  an 
inference  froa  facts  icnoT^n  to  facts  unknown.  True  Inductions 
do  not  describe  facts,  they  arrange  facta,  explain  facts,  and. 
predict  facts,  j^.e,,  detertaine  the  circattstanccs  under  ?^hlch 
siailar  facts  will  recur.  In  Mill's  vlev  the  goal  of  indue- 
tlon  is  to  discover  lews  of  nature,  and,  having  discovered 
la«s,  to  bast  predictions  on   them,  or,  as  he  phrases  it,  to 
folio*  them  into  their  results.  He  tries,  without  too  greet 
success  it  seems  to  ae,  to  distinguish  certain  uniformities 
in  nature  #ilch  are  truly  laws  of  nature  from  others  ^shlch  are 
not  truly  laws  of  nature.  The  criterion  of  the  distinction 
seems  to  be  that  a  Jnlformlty  is  not  a  law  of  nature  if  it  can 
be  deduced  or  inferred  froa  other  uniformities.  It  is  not  a 
law  of  nature  that  mercury  will  rise  in  the  tube  of  a  baro- 
meter, but  it  is  &   la*  of  nature  that  air  has  weight.  Given 
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the  la*,  and  certain  other  lavs  which  deal  ulth  the  behaviour 
of  fluids  xuider  pressure,  the  rise  of  mercury  in  the  tube  of 
&  baroaoter  could  be  deduced.  Strictly  speiaXing  then,  the 
laws  of  nature  are  the  fewest,  simplest,  most  general  l&wa 
from  *hich  the  whole  existing  order  of  nature  could  be  seen 
to  result.  Or  tbty  aiight  be  asid  to  be  the  feweat  general 
propositiona  from  *hich  all  the  other  uniforaltles  in  nature 
could  be  deduced*  However,  for  all  practical  purposes  Mill 
seeaa  to  make  little  uae  of  the  above  distinction,  and  the 
goal  of  Induction  aay  be  said  to  be  to  discover  any  uniform 
aequencc  which  nature  exhibits. 

Induction  begins  either  with  observation  or  experiment, 
the  latter  being  taucb  to  be  preferred  whenever  It  can  be.'  em- 
ployee. The  first  major  problem  which  we  encounter  %'hfm  vie 
atteispt  to  employ  Induction  ia  th«<t  the  universe,  at  first 
glance,  presents  the  appearance  of  a  saultlplielty  of  pheno- 
mena  Yet  ve   believe  thiit  there  is  order  here,  We  believe 
that  every  event  is  necessarily  United  to  at  least  one  which 
precedes  it.  But  ?fhich  ones  are  liniced  to  ?hlch?  The  easiest 
iray  to  get  on  answer  to  this  question  is  to  vary  the  circuzu- 
atances.  Sometlacs  nature  dots  this  for  us.  In  such  a  case 
»e  may  eaploy  obstrvation.  In  others  we  can  vary  the  clrcuai- 
stances  ourselves,  that  is  to  say,  conduct  an  experiment.  The 
major  advantage  of  the  cxperiaent  is  that  by  means  of  it  we 
can  Manipulate  causes,  whereas  in  observation  we  are  limited 
to  noting  effects.  Observation,  then,  c&n  yield  a  knowledge 
of  invariable  sequence,  but  it  cannot  yield  a  knowledge  of 


£46 
unconditional  sequence. '^•^'^ 

Personally,  I   think  Mill  is  floundering  e  bit  when  he  at- 
tempts to  m&ke  this  distinction.     V«h&t  he  is  trying  to  distin- 
guish hert  arfc  two  Kinds  of  series,  &  causal  series,   as  for 
ftxaiaple,   that  curare  will  cause  death,   and  a  purely   tcuiporal, 
but  not  necessary  causal,    series,  as  for  exsisple,   that  ni^tht 
follows  day.     I  agree  thnt  the  distinction  is  valid.     But  it 
is  a  difficult  distinction  to  saicci  in   the  light  of  i(ill»s  de- 
finition of  cause.     This  is  not  to  say   that  he  fsiils  to  make 
the  distinction  clear.     One  can  show  that  the  taking  of  curare 
Is  the  condition  on  which  death  is,   in  certain  c«tses,  dfepen- 
dent,   so  that  we  have  here  a  true  exaiapl»  of  c&usatJon,     In 
the  case  of  night  and  day,  once  «e  laxov  of  the  rotation  of 
th€  earth  vtt  can  isxplain  night  and  day  as  being  each  the  ef- 
fect of  the  earth's  rotation  as  causfe.     But  In  the  absence  of 
a  kno^ltedge  of  the  earth's  rotation,  and  since  the  nature  of 
the  case  is  such  that  vve  cannot  perform  an  experiment  but 
have  to  rely  solely  on  observation,   the  most  we  could  say 
would  be  that  day  is  the  invariable  antecedent  of  night,     f*B 
could  not  say  whether  or  not  it  is  the  cause  of  night,   that  is 
to  say,   that  it  is  the  unconditional  sntfcedent  of  night,     per- 
haps Mill's  teras  "invariable"  and  "unconditional"  do  solve 
bis  problem  satisfactorily.     But  ■*•  cannot  help  feeling   that 
the  force  of  his  arguaent  rests  to  some  extent  on  the  reader's 
willingness  to  iaaice,  unconsciously,  a  distinction  which  Mill 
does  not  explicitly  asis:  tiitn  to  aake— the  distinction  between 
a  truly  causal  and  a  merely   teiaporel  series.     This  seeots  to  me 
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letting  in  st  the  beck  door  the  concept  of  cause,   as  force, 
which  was  thrown  out  at  the  front.     li"  It  v«r«  not  the  case 
that  cverybocJy  kcnovs  there  is  &  distinction  between  a  truly 
causal  and  a  merely  teaporal  series,   I  doubt  that  Mill  could 
explain,   without  modifying  his  definition  or  csuse,   the  manner 
in  V'hich  we  can  distinguish  an  invariable  antecedent  frous  an 
unconditional  one, 

Th«  probleai,   tht-n,   for  induction,   coaos  to  this,     fiov/  can 
ire  single  out  from  the  many  drcuuistancfes  which  prcct-dc  or 
follow  eny  given  phenomenon,   those  «ith  which  it  is  inverlably 
or  unconditionally  related?     Mill's  ansver  her©  Is  twofold.  In 
th&  casfe  of  some  phenomena  as,   for  example,   those  of  astronoaay, 
or  of  human  and  social  behaviour,  we  are  forced  to  rely  aerely 
on  observation,   and  here  the  concrete  deductive  method  is  to 
toe  employed.     In  the  ease  of  other  phenomenes  VfC  can  employ  ex- 
perimentation, and  here  aill  offers  his  Four  Methods  of  expcri- 
mentel  inquiry,  methods  »hich  he  cannot  be  said  to  have  ori- 
ginated, but  %hleh  he  aets  forth  islth  great  clarity. 

The  Four  ■«iethods  tht'iao&lves  are  of  no  particular  interest 
to  the  present  thtsls.     They  are,  as  I  see  thea,   essentially 
ways  of  extending  anc  of  guiding  observation,   2lnc6  what  is 
icnoTRn  by  ajeana  of  thera  is  ultimately  knotm  directly.     They  do 
not,   at  le&st  they  do  not  cleim  to,   proceed  by  means  of  vhat 
Whewell  calls  hypotheses.     Mill  reatrlcta  the  use  of  hypothesis 
to  the  "hypothetical"  method,  which  is  a  variation  upon  the 
concrete  deductive  method.     But  they  may  be  eaploycd  to  test 
hypotheses.     Mill  has  little  to  say  about  the  origin  of  hypo- 
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thesea  and  seeias  to  regard  the  trial  and  error  metfaod  as  some 
sort  of  natural,  ftlaost  Instinctive,  vay  of*  proceeding.  Find- 
ing 6  right  hypothesis  la,  for  him,  like  our  behaviour  vrhen 
ure  attempt  to  find  an  article  which  we  have  mlaplacod.  He 
defines  an  hypothesis  aa  any  suppoiiltion  ».hlch  yua   raaie,  either 
without  actual  evidence,  or  on  ©vid€fnc€  admittedly  Insuffi- 
cient, in  order  to  try  to  deduce  from  it  conclusions  in  ac- 
cordance *Aith  kno^^n  truths.  The  underlying  supposition  is 
that  If  the  conclusions  to  ^rhicb  the  hypothesis  leads  sra  true, 
tht  hypothesis  itself  either  Is  true  also,  or  is  highly  likely 
to  he  so.  And,  an  hypothesis  being  a  mere  supposition,  the 
only  limits  to  hypotheses  are  those  of  human  ingenuity.  But, 
in  any  case,  it  is  veriric&tion  which  constltutta  tut,-  proof 
of  tht^  hypotheaia,  not  the  ability  to  base  deductions  on  it. 
And  by  verification  la  meant  not  only  the  ability  to  d(5duce 
certain  lavs  of  natural  phenoajena,  but  evidence  v^lch  estab- 
lishes the  reality  of  the  cause  asserted  by  the   hypothesis, 
Othtervilse  we  cannot  be  said  to  esteblish  the  ci^usc*  of  the 
phenomt^na, 

Hypothfc'Sea  arc  invented  In  order  to  enable  us  to  apply 
the  deductive  method  earlier  than  »ould  otherwise  be?  the  case. 
In  other  ftords,  the  hypothetical  method  dispenses,  temporarily, 
with  the  first  step  of  the-  ccmcrete  dcvductlve  method— J,,£, , 
the  hypo  the  tlctd  atthod  dispenses  with  the  induction  vfhich 
determines  the  laws  of  the  causes.  Therefore,  the  hypotheti- 
cal method  Is  acceptable  only  wht-n  the  verification  amounts 
to,  and  fulfils  the  conditions  of^  a  coaiplete  induction,  Bewton, 
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for  exaaple.  In  proving  that  th«  force  *hich  ot  each  Inatfint 
dfeilects  a  planet  from  its  course,  &nd  makes  It  describe  a 
curYfc  &roun<S  tht.  sun,  is  a  forct  ttnding  directly  towards  the 
sun,  btgan  isith  this  proposition  aa  an  hypothesis.  And  this 
hypothesis  he  subaesiuently  ©stablishec'  as  a  la«  of  nature  by 
euiployinfe'  the  method  of  difference. "^^^ 

Such,  in  Tery  brief  fashion,  la  Mill's  concept  of  the 
nethod  of  induction.  It  can  bfc  pictured  as  an  observer  look- 
ing on  at  a  constantly  changing  p&norai^a,  and  recording  euch 
regularities  or  imiforialti^js  &s  he  is  ®ble  to  observe  or  pro- 
duce. The-  end  products  of  induction  arc  l&ws,  either  of  the 
aerc'ly  empirical  or  of  the  scientific  varifcty.  The  former  ex- 
hibit varying  degrees  of  probability,  for  the  aiost  part.  But 
occasionally  »e  ere  able  to  regard  them  as  certain.  Scientific 
lews  are  true.  Our  jmoidfcdge  that  they  arc*  true  is  partly  de- 
rivative from  tht-  methods  ©aployed  In  attaining  thtnn,  partly 
derivative  from  the  fact  that  they  are  capable  of  empirical 
verification.  But  probably  no  law  is  held  vith  quite  the  degree 
of  assurance  «hich  characterizes  our  knowledge  of  our  subjec- 
tive states.  And,  for  this  reason,  these  remain  the  final 
court  of  appeal  and  the  certainty  which  characterizes  th«a 
the  ultimate  criterion  of  truth, 

8,   The  Operations  §ut^sj(.diary  to  Inc'uction 
It  noT<  reaaine  to  give  sojee  account  of  the  operations 
subslclaiy  to  induction,  for  these  serve  to  make  clearer  the 
nature  of  th&t  knowledge  -Rhich  induction  provides. 
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(§,)  Observation 
One  operation^  observ^itlon,  has  already  be«n  discussed 

to  some  extent.  To  taodem  vritfcrs,  £  major  problera  concerned 
ifi^ith  observation  is  to  avoid  what  Bacon  calla  "idols  of  the 
cave"  or.  In  modern  teras,  to  product,  or  establish,  "nonaal 
operators."  In  other  words,  the  problea  is  to  see  what  Is 
really  thert-  and  to  elisiinate  the  idiosyncrasies  and  errors 
which  jssay  be  introduced  by  the  indivicual  observer.  This  is 
also  of  concern  to  Mill.  But  he  approaches  the  problea  in  a 
fashion  peculiar  to  hlasfclf.  The  major  probleja,  he-  asserts. 
Is  not  «flth  the  ectusl  sensory  material,  but  vslth  the  infer- 
ences based  upon  it.  Moat  of  W/hat  *e  claim  to  observe  actually 
consists  of  inferences,  and  in  the  matter  of  inferring  we  may 
easily  make  aistakes.  He  does  not  suggest,  however,  aa  sotae 
of  the  British  Empiricists  seeai  to  do,  that  we  dlspenae  *ith 
the  inference  and  accept  aa  observable  data  only  the  undeni- 
ably certain  material  of  conaciouaness.  Instead,  he  advocates 
that  we  keep  clearly  in  talnd  whether  or  not  »Fe  are  talking 
about  our  conscious  states  or  about  our  inferences.  When  dis- 
agreeaent  arises  It  is  usually  on  tht.  level  of  Inferemcci,  not 
on  the  level  of  sensation,  itnd  the  validity  of  inferences 
can  be  checked  by  the  employment  of  the  aethods  of  expcri- 
aental  in^^ulry. 

Z  aust  say,  however,  that  there  seeoi  to  ae  aiany  problems 
here  which  cannot  be  solved  by  an  ai^petsl  to  the  Four  aiethods. 
To  take  a  siiuple  ex&iApl&,  there  are  £aany  cases  in  which  the 
sensations  of  any  two  observers  uay  differ.  In  such  cases,  I 
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c&nnot  accept  bill's  view  that  the  solution  or  the  dlffcrencse 
is  to  be  founti  at  the  level  of  inffcrcnct.  Thus,  of  all  the 
sensations  different  persons  may  have  of  a  penny,  ihich  is  the 
"right"  oneV  The  methods  of  experlEientsl  Inquiry  aey  resolve 
disagreeaaent  as  to  whether  or  not  curare  is  poisonous.  But  I 
cannot  see  that  they  could  resolve  disagreements  such  as  whether 
or  not  a  penny  is  really  round,  a  *all  Is  really  green,  and 
so  forth.  The  problem  of  establishing  public,  observable,  ob- 
jects setas  to  me  «*  most  cifficult  one.  But  it  does  not  sec^ji 
to  heve  appeared  so  to  Mill.  Ee  does  h&ve  a  brief  discussion 
of  the  problem  in  his  book  on  Haiailton.  However,  for  the  most 
part  he  asks,  ^:het  is  th€  ground  of  ay  belief  in  an  eotternsl 
world?  rather  than, Ifhet  reason  is  there  to  suppose  that  there 
is  a  public  ^orld?  The  ground  of  belief  In  an  external  vrorld 
is,  in  the  first  place,  an  avareness  that  even  when  particular 
groups  of  sensations  cease,  the  possibility  of  their  recurrence 
remains.  This  possibility  is  independent  of  our  will  anc3  of 
our  presence.  Secondly,  there  is  the  observation  that  ether 
huflsan  beings  also  have  sensations  and  these  sensations  are  ex- 
ternal to  a.e,     But  Mill's  «hol&  arguatent  merely  assuzaes,  as 
far  as  I  can  detereiine,  that  other  people  have  the  "same"  sen- 
sations th&t  I  have.  At  this  point  ISlll  comes  close  to  &  form 
of  naive  re&lism, 

Qs)     Descrlgtion 
A   second  process  subsidiary  to  induction  is  that  of  des- 
cription. And  Just  as  observation  always  goes  beyond  that 
vhich  is  strictly  observation,  our  observations  generally  being 
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in  tei^ms  of  objects  rather  than  In  terms  of  our  sensations,  so 
description  contains  something  vhlch  i»  not,  strictly  speaking, 
dtsoription.  ysh&t   we  attempt  to  describe  is  something  dis- 
crete* But  in  describing  it  ure  eaploy  tcras  ■^hich  denote  or 
connote  many  other  phenoraena  than  the  on«  «e  are  attempting 
to  describe,  te  cminot,  thtfrefore,  deacribc  without  classify- 
ing, that  is  to  say  without  asserting  &   resemblance  betwcfin 
th€  phenoiaenon  before  us  and  something  else, 

(is)  Abstraction 
A  third  process  subsidiary  to  induction  is  abstraction. 
This  process  concerns  itself  «ith  the  reslra  of  ideas,  pijrticu- 
larly  ebstract  ideas— -th&t  is  to  say,  the  icind  of  idea  called 
up  by  a.   general  name,  Kill  does  not  ©ttesept  to  expound  th© 
nature  of  sudi  ideas,  but  merfely  asserts  that  i^e  have  them, 
ftnd  that  induction  »ould  be  impossible  if  we  did  not,  A  gen- 
eral idea  represents  in  the  mind  the  cIess  of  things  to  which 
a  nsjBfe  is  applifd,  And  «hC2never  *fG  thinic  ebout  the  class,  or 
re&son  about  it,  w©  do  so  in  teras  of  the  gener&l  idea,  Ceneral 
ideas  arise  in  the  mind  as  «  result  of  cosparini?:  phenomena 
which  are,  in  fact,  alilce,  by  acana  of  tvhat  iSill  cftlls  the 
pow.fer  of  abstr&ctlon.  This  is  the-  power  which  the  ruind  is 
said  to  have,  of  attending  to  part  of  the  data  before  it.  By 
its  iSicans  th©  cosaon  elcmont  shared  by  the  data  can  be-  selec- 
ted and  n&raed,  Although  the  name  could  include  the   idea  amonf 
its  referents.  Mill  usually  accepts  the  comiiion  sense  approach, 
and  applies  the  name  to  the  object.  Thus,  for  eacaiaple,  *e 
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apply  tfce  'word  "whlte«  to  white  objects,  not  to  our  ideas. 
The  whole  process  of  selecting  the  comaion  property  and   naming 
It,  is  to  soae  extent  erbitrsry.  *e  might,  for  example, 
classify  animals  on  the  baals  of  colour  into  black  animals, 
vhite  anim&ls,  and  so  forth.  But  from  the  standpoint  of 
scientific  induction  it  is  necess&ry  that  we  group  things 
Into  classciS  which  are  really  classes,  that  is  to  ssy,  into 
classes  grounced  on  distinctive,  truly  significant,  points 
of  ftgreeasent  shared  by  the  members,  lh»t  \r111  constitute 
truly  slgniricant  points  of  figreetaent  will  depend  in  part  on 
the  chsracteri sties  of  the  phenoaena,  but  elso  in  part  on 
the  purpose  which  th<a  classification  is  Inttnded  to  serve. 
Moreover,  It  Is  necess&ry  that  things  be  grouped  into  classes 
of  which  something  "iaportant"  can  be  asserted* 

Mill's  subscription  to  natural  classes  is  clear  enough, 
but  how  such  classes  are  to  be  identified  Is  not  at  all  clear. 
It  is  my   opinion  that  he  relies  on  an  intuition  of  the  cs- 
5<mee  of  the  things  classified.  He  tells  us,  for  exacple, 
that  soae  of  the  distinguishing  ajertcs  of  man  are  tht  posses- 
sion of  life,  reason,  two  legs,  and  a  certain  pliqrsicel  shape. 
But  apart  from  the  suggestions  offered  above,  that  these  are 
"truly  signlflcsjcit"  and  thst  of  them  ^soaething  important" 
can  be  predicated,  he  offers  us  little  In  the  way  of  argument 
In  defence  of  the  "truly  significant"  features  which  he  se- 
lects as  definitive  of  taan.  The  grounds  on  which  he  rejects 
other  attributes  as  definitive  is  equally  vague,  !It:ere  seena 
to  ^e  no  obvious  reason  why  iaortality  should  not  be  aa  auch  a 
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part  of  the  essence  of  man  as  is  the  possesaion  of  life,  snd 

no  obvious  reaaon  why  the  possession  of  thirty-t*o  teeth  should 

not  be  as  important  as  the  possession  of  t«o  legst 

The  concept  Man  is  not  the-  sum  of  all  the  attributes 
of  a  B&n,  but  only  of  the  tsscnti&l  ettrlbutfts — of 
those  which  constitute  him  a  aanj  in  other  words, 
those-  on  vhich  the  class  Man  is  grounded,  and  rhich 
erci  connoted  by  the  naiac- — what  used  to  be  called  the 
essence  of  Man,  that  without  i^hich  Man  cannot  be,  or, 
in  other  isords,  ^ould  not  be;  what  he   is  called,  With- 
out mortality,  or  iftithout  thirty-tvo  teeth,  he  would 
still  be  called  a  aan:  we  should  not  say.  This  is  not 
a  taanj  wo  should  soy.  This  ssan  is  not  mortal,  or  has 
fewfer  than  thirty -two  teeth.  21JB 

Mill*s  doctrine  of  Abstraction  came  under  considerable 
fire  frOHi  his  conteaporaries,  and  by  the  time  we  reach  the 
eighth  edition  of  the  Logic,  sosie  modification  of  the  doctrine 
can  be  discerned,  I  doubt  whether  his  original  position  under- 
went any  great  chi^ge  here.  But  the  expression  of  it  is  laore 
careful.  For  exaaple,  he  t&akes  an  attempt  to  refrain  froa 
using  "concept*  and  "idea"  as  technical  terms,  although  he 
still  retains  them  as  literary  ones.  It  is  clear  also  in  the 
book  on  Haiailton  that  Mill  makes  a  greater  attempt  to  set 
forth  in  terms  of  sensations  and  names— or  to  show  how  th^ 
could  be  so  set  forth— propositions  earlier  stated  in  terass 
of  ideas  and  concepts,  "llius,  where  we  find  hlra  saying,  in 
the  fifth  edition  of  tht  Logic  that  rtesoning  proceeds  by 
means  of  general  ideas,  in  the  book  on  Hamilton  we  reads 

To  »ey  «  ,  •  that  we  think  by  means  of  concepts,  is 
only  a  circuitous  and  obscure  way  of  saying  that  we 
think  by  means  of  gener&l  or  cless  naoies  •  •  .  •  I 
consider  it  nothing  less  than  a  nlsfortune,  thot  the 
words  Concept,  General  Kotlon,  or  any  other  phrase 
to  express  the  supposed  cental  modification  corres- 
ponding to  a  class  nasie,  should  ever  have  been  in- 
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vented.  Above  all.  I  hold  that  nothing  but  confusion 
ever  results  froa  introcucing  the  tt^rm  Concept  into 
Logic,  and  that  instead  of  the  Concept  of  a  class,  ne 
should  always  speak  of  tht  signification  of  a  class 
naoae.^i* 

Another  process  upon  »hich  Inouctlon  depends,  onti  one 
ftlready  touched  upon  to  soaje  extfent,  is  thst  of  nsoing,  S^ill 
asserts  that  induction  is  not  absolutely  dependent  upon  the 
operation  of  naain^j.  It  can  proceed  in  the  absenct.  of  names. 
But  it  »ould  be  induction  of  a  low  order,  an  inference  of  one 
particular  fact  from  another.  Mil  claims  th=at  animals  are 
capable  of  performing  this  type  of  induction.  However,  with- 
out language  induction  r^ould  be  liEalted  to  very  simple  cfises, 
because  it  «ould  have  to  be  that  sort  of  incuction  ishich  can 
tfiKe  place  without  the  employment  of  general  propositions. 
Language  also  functions  as  en  artificial  aeaory  enabling  us 
to  work  out  trains  of  thought  viiich  the  memory,  unaided  by 
language,  could  not  hold  before  itself  constantly  and  accu- 
rately. In  order  to  perform  an  induction  of  any  significance 
it  is  necessary  that  the  induction  apply  to  a  whole  class  of 
cases.  And,  in  order   to  perform  the  induction  it  is  necessary 
to  hold  all  the  cases  before  the  mind  at  once.  This  vt  could 
not  do  if  we  *ere  unable  to  recora,  in  the  form  of  signs, 
those  similarities  and  uniformities  *hich  we  observe  between 
similar  esses.  ¥e  take  cases  A  and  B,  discover  the  ways  in 
fthich  they  ere  alike  and  eoploy  signs  to  signify  these  simi- 
larities. Vv®  then  examine  A  and  C,  and  repeat  the  process. 
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ivfentually  our  signs  becoai6  geneml  signs  signifying  *h&t  have 
b«fen  called  universala.  They  becoae  general  names  which  say 
be  usisu  in  general  propositions.  And  it  is  upon  general  names 
that  we  ere  dependent  for  every  aeaningi'ul  proposition.  It 
oust,  hovfcVfer,  be  recOt:nized  that  i^ill  dots  not  fully  succeed 
in  working  out  a  satisfactory  solution  to  the  logical  problems 
irtilch  plague  him  at  this  point.  At  the  end  he  is  still  trying 
to  bring  together  t*o  kinds  of  denotata:  concepts  and  pheno- 
mena* 

Part  of  the  difficulty  here,  he  tells  us,  results  froa 
ft  deficiency  of  language.  Ihe  do  not,  strictly  speaking,  have 
naaea  for  our  sensations.  Inst&ad  we  have  naaes  for  things, 
and  names  for  the  qualities,  or  attributes,  of  things. 

\?ihert  iiill  is  really  in  difficulty,  1  feel,  is  in  the 
matter  of  tiie  relation  of  language  to  thought.  I  think  that 
h«i  fails  to  jsake,  or  at  any  rate,  to  maintain,  a  sharp  enough 
distinction  between  the  process  of  thinking  and  the  r<  suits 
of  thinking,  between  science  as  an  intellectual  activity  and 
science  as  a  body  of  organised  knov^ledge,  beti^ecn  tbe  results 
of  science  viewed  as  beliefs,  thoughts,  and  the  like,  and  the 
results  of  science  as  soaething  %hich  can  be  written  dovn  and 
placfed  between  tht  covers  of  a  book.  And,  although  It  aay  be 
i4ill«s  wish  to  leave  thinking,  per  s^,  to  the  psychologists, 
he  finds  hinself  obliged  to  give  soae  account  of  the  process 
of  thinking.  Hence  no  matter  how  strongly  he  aay  assert  that 
the  tens  ^concept"  should  not  appear  within  logic,  thfe  fact 
of  th(t   aatter  is  that  he  hiaself  cannot  get  along  vlthout  it. 
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For  example,  having  asserted.  In  a  paas&ge  quoted  above,  that 
we  think  by  mc&ns  of  general  or  claos  names,  we  find  Mill  say- 
ing twenty  pages  later,  "A  Concept  ,  .  .  is  the  raental  repre- 
aentetlon  formed  vithin  U8  of  o  pheenomenonj  or  rather,  it  is 
a  part  of  that  mental  rtprcsentation,  aarkcd  off  by  a  sign. 
for  a  particular  purpose. "^^* 

Bill  al«o  fails  to  observe,  apparently,  that  the  meaning 
of  the  vrord  "concept"  may  shift  li^hen  it  is  transferred  from 
one  content  to  another,  and  th&t  there  aay  be  good  reason  to 
allow  it  to  do  so.  For  a  logician  a  concept  is  simply  that  which 
can  be  subject  or  predicate  of  a  proposition,  whereas  for  a 
payciTiOlogist  &  concept  is  a  mental  event.  And  much  ol'  .\Jill»s 
difficulty  can  be  traced  to  his  refusal  to  permit  the  term 
♦"concept"  to  have  this  ambiguity.  Instead  h&   tries  to  use  it 
univooally  within  a  logical  context,  6  psychological  context, 
and  a  metaphysical  context.  Hence  the  conce^pt  which  ie  the 
subject  of  a  proposition  must  be  the  same  as  that  concept 
which  is  referred  to  in  the  tiuotatior!  iEimedietely  above  as  a 
mental  representation.  And  for  this  reason  the  najme  of  the 
object,  or  the  naae  of  a  elass  of  objects,  can  denote,  both  the 
object,  or  class  of  objects,  and  the  acntal  representation.  If, 
instead  of  the  above  attempt  at  a  solution  Mill  had  pointed 
out  an  inadequacy  in  language  here  similar  to  the  one  referred 
to  above  in  relation  to  sensations,  and  had  Insisted  that  our 
ideas  lack  naaes  just  as  much  as  do  our  sensations,  he  might 
have  found  a  solution  to  soae  of  his*  acre  vexing  problems. 

In  order  to  fulfil  the  requirements  of  Induction  there 
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ar««  says  Mill,  ti^o  ;aajor  conui  lions  vhich  the  naaes  «e  eaploy 
must  satisfy.  The  firat  is  that  every  general  name  which  wc 
eaploy  should  have  a  specific  meaning.  The  aecond  is  that  we 
should  have  a  naae  available  whenever  there  is  something  la- 
portent  to  express.  Where  the  matter  of  precise  definition 
is  concerned  Mill  points  out  the  neceaaity  of  putting  into 
the  coniiot&tive  «Sefinitlon  the  essential  features  of  the  thing 
named.  But  he  contents  himself  tor   the  isost  part,  *ith  quoting 
large  sections  of  tsheitell'a  diacuasion  of  the  saiae  probleia. 
Ihere  the  aiatter  of  securing  all  the  teri:as  of  which  we  have 
need  is  concerned,  Mill  claiias  that  a  satisfactory  philosophi- 
cal language  consists  of  three  essential  parts;  naaes  for 
describing  the  individual  facts  observed,  s  naae  for  every 
comaon  property  of  any  significance,  and  a  name  for  every  kind 
of  thing.  By  a  xind  is  xaeant  a  class  of  things  "which  is  dis- 
tinguished froffl  other  classes  not  by  a  few  properties  but  by 
an  unknown  number  of  proptrties.  In  the  case  of  a  kind  no 
definition  could  eishaust  the  properties  coaaon  to  its  laeabers. 
Thus  "horse"  signifies  a  kind,  but  "^shite  horse"  does  not. 

Mill  discusses  briefly,  and  rejects,  the  possibility  of 
employing  l&nguage  in  such  »   nay  that  «e  aiight  reason  by   meaas 
of  it  ciechanically,  as  is  done  in  mathematics,  especially  in 
algebra*  The  symbolic   language  of  taathematics  can  never. 
Mill  says,  become  the  ideal  type  of  philosophical,  and  scien- 
tific, language.  Mathematical  terms  denote  the  barest  rainimm 
of  empirical  data,  and  vhen  we  use  the  terms  ve  have  no  speci- 
fic object  in  mind.  Arithmetic  deels  chiefly  with  number,  and 
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i&   true  of  ell  phenomena  to  the  extent  thtt  they  are  nuaeri- 
cal,  but  is   able  to  ttll  us  nothing  about  the  things  thcajselvts. 
In  algebra  the  jaost  «e  have  to  hold  before  our  minds  Is  thet 
things  which  are  ec^ual  to  thfc  samo  things  are  equal  to  ont  an- 
other and  that  the  subs  or  differfjnces  of  equal  things  are 
equal,  ScisncfcS  like  arlthiaetic  and  algebra  can  proceed  by 
rule,  because  they  do  not  need  to  concern  themselvts  .->bout 
things.  But  induction  cannot  proceeo  by  rule,  beo;iUse  in  in- 
duction it  is  necessary  constantly  tx)  refer  to  actual  pheno~ 
iBcna  in  thtdr  concrete  wholenese,  l&hlle  tht  .Tjear.lng  of  "a"  in 
an  algebraic  equation  is  of  little  si^/nific&nce,  and  could 
aeon  anything  viithout  affecting  the  validity  of  the  reesonlng, 
in  other  sciences  the  situation  is  ^juite  the  reveracj 

It  is,  in  short,  aa  necessary,  on  all  subjects  not 
aatheoittical,  that  the  things  on  vhlch  we  reason 
should  be  conceived  by  us  in  the  concrete,  and 
•clothed  in  circumstances,*  as  it  is  in  algebra  that 
«e  should  keep  all  individualizing  peculii''ritiea 
sedulously  out  of  vi€T(f,«ilB 

I  should  llice  to  say  something  in  Mill's  defence  at  this 
point.  Those  critlce  of  Mill  vho  regard  themselves  as  spokes- 
aen  for  the  scientific  point  of  vie*,  have  had  soae  very  near- 
sighted things  to  say,  it  seeus  to  me,  about  Mill's  attitude 
towards  the  deeirabllity  of  Cjuantitative  data.  And  the  point 
I  should  like  to  aake  is  that  Mill  is  fully  aisure  of  the  im- 
portance of  such  data.  Mill  points  out  that  mathematics  is 
the  greatest  of  all  agents  for  traneforsiing  an  inductive,  ex- 
periaental,  science  into  a  deductive  one.  It  is  not  the  de- 
sirability of  quantitative  data  that  he  questions,  but  the 
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feasibility  of  reducing  &11  propositions,  without  loss  of  aean- 
ing,  to  jnathematicsl  ones.  To  s&y   that  "Poetry  Is  better  then 
pushpin,"  or  that  "The  aky   is  blue"  Cfin   be  stated  mathematically 
is  simply  nonsense.  Matheaatics  may  say  aotaething  laeanlngful 
about  poetry,  pushpin,  the  sky,  and  the  colour  blue,  but  it 
cannot  state  all  that  is  to  be  said  about  thf-a.  Any  corApiete 
knowledge,  or  satisfactory  analysis,  of  cxpurienc*..  v5ll  have 
to  include  terms  capable  of  h&ndiling  qualitative  distinctions 
as  long  as  experience  itself  exhibits  such  differences, 

(l)   Clasaification 
The  fln&l  operation,  subsidiary  to  inducti:>n,  of  which  I 
wish  to  speak  is  classification.  There  is,  as  hsss  been  pointed 
out  above,  a  type  of  classific&tion  Inseparable  fro®  the  pro- 
cess of  naaing.  Here  the  classification  follows  unintentionally, 
Our  purpose  is  to  nsiae  not  to  classify.  But  in  science  the 
major  desire  frequently  is  to  classify,  and  in  such  a  situa- 
tion naming  becotaes  a  secondary  consideration.  Our  purpose 
in  establishing  a  scientific  classification  is  to  bring  order 
into  our  view  of  objects,  to  divide  up  the  ?;t^ole  of  nature  in 
such  a  «&y  that  the  interrelations  of  the  objects  Vfhieh  con- 
stitute it  may  be  laade  aore  apparent  and,  where  they  are  not 
apparent,  may  be  more  easily  (discovered,  With  these  goals  in 
mind  we  try  to  classify  objects  in  terms  of  those  properties 
tihich  are  causally  significant.  Ideally  ire  should  establish 
each  class  in  terms  of  the  cause  of  the  pecullsrltles  of  that 
class,  ^ut  since  such  causes  are  frecfuently  not  apparent,  v.e 
attempt  to  classHy  in  terms  of  the  more  proMinent  effects  of 
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such  causes,   «hlch  serve  as  umrk,*  of  the  other  effects  and  of 
the  c&uso.     Such  a  classification  aay  b©  termed  &  natural,  as 
opposed  to  an  artlficlel,   cl&ssificetlon,     Thla  is  not  to  say 
that,    to  obtain  certain  practical  ends,  objects  m&y   not  be 
classified  in  6  variety  of  wcys.     But  where  our  purpose  is 
purtly   to  extend  our  icnofledge  of  nature  the  most  natural 
classification  is  that  vhlch  rests  on  those  properties  of  ob- 
jects »-hich  contribute  tjiost  to  render  the  objects  vfithln  any 
group  liice  each  other  and  unlike   the  members  of  other  groups, 
A  further  consldcrRtlon  Is  that  all  natural  kinds  aiust  have 
a  place  rithin  the  classification.     But  it  is  not  necessary 
that  all  the  classes  be  Kin(^s, 

Another  fora  of  classification  T:hicb  Mill  stresses  is  one 
discussed  by  Coiate,  viz. ,   classification  by  series.     Induction 
being  inquiry  into  the  laws  of  some  phenoatnon,  it  is  desira- 
ble to  bring  into  one  clc-.ss  all   the  kinds  which  eachibit  that 
phenoisienon  and  to  arrange  the  kinds  according   to  the  deg'ree  to 
*hich  they  fcihibit  the  phenomenon,     Such  a  classification  is 
•v&ry  useful  in  the  study  of  cospt4rativc  anatomy,   for  exasiple. 
This  type  of  classification  is  closely  allied  to  the  eaploy- 
ment  of  the  aethoc  of  conooaiitant  variations  i(>hich  presupposes, 
as  has  bwtn  stated  earlier,   that  phenomena  which  vary   together, 
and  disappear  together,  arc  either  cause  and  effect  or  effects 
of  a  coaiiaon  cause.     Therefore,   the  establlshacnt  of  a  classifi- 
cation according  to  aeries  often  greatly  facilitates  the  sxjb- 
sequ^it  employiaent  of  the  method  of  concoaitant  variations  in 
detenaining   the  lavs  of  the  phenomena. 
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2t       Th<5  Method  of  Deduction,   urA   the 

yancrctcv  I.t.c.uct.lvc  Method 

^»   The  Method  of  Deduction 

Mill,  like  Ihewell,  Insists  that  deduction  cannot  properly 
«xi8t  ap&rt  fros  induction.  But  he  goea  beyond  'fcheveli  in  his 
claim  that  ail  icno^sledg©  is,  in  the  final  analysis,  indue tivt.. 
Deduction,  for  Mill,  ia  &  device  which  maHes  induction  a  more 
powerful  instrum«ot  and  mhlch,  »»hen  allied  isith  induction,  be- 
coaes  what  he  calls  the  concrete  deductive  acthod— the  method 
which,  in  his  view,  *111  become  the  scientific  raethod. 

Deduction  rests  on  Induction  in  a  variety  of  ways»  In  the 
first  place  induction  supplies  nhat  are  usually  referred  to  as 
the  axioiae  which  deduction  presupposes.  It  determines  the  ffl€ftn« 
Ing  of  the  concepts  and  tcraiinology  which  deduction  employs. 
It  supplies  the  broad  generalizations  from  which  deductive  ar- 
gumant  begins,  and  the  lesser  generalizations  fthich  constitute 
a  major  proof  of  the  end  products  of  deduction. 

The  syllogism  syatbolizes  the  fora  of  &11  deductive  argu- 
S3€nt,  since  sny  deductive  argument  can  be  cast  Into  the  for® 
of  the  syllogisa.  It  is  not  the  case,  however,  that  any 
reasoning  actually  goes  on  within  the  syllogisa.  The  conclu- 
sion of  an  argument  set  up  In  syllogistic  form  is  not  drawj 
from  the  major  pr^ssiise,  but  in  accordance  with  the  aajor  pre- 
siae.  The  syllogiaa  is  not  the  forra  in  *hich  we  must  res  son, 
but  it  is  instead  a  form  in  ¥*hleh  *e  aay  set  forth  the  reason- 
ing the  better  to  axaaine  its  validity.  Syllogistic  reasoning, 
tbew,  is  a  form  of  deductive  reasoning,  but  it  is  not  a  neces- 
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aery   fona,   since  dfcduotion  occurs  v>ii6n«ver  we  Interpret  a 
general  psopositlon*     Siill,   tlierefore,   regards  every  process 
by  which  *iiiytiilng  is  inferred  respecting  an  unobserved  case 
as  consisting  ol*  an  induction  folloited  by  a  deduction.     And 
the  value  of  the  sylloiriaa,   like  the  value  of  the  raothods  of 
cxperlafentai  inquiry,   lies  not  in  the  fact  that  ue  aust  en- 
ploy  such  atthocs  in  order  to  reason  at  all,  but  rather  thttt 
we  fflust  eaploy   thes  in  order  to  d*vteraine  ichether  or  not  our 
reasoning  is  correct. 

ks  to  hov  deduction  actually  proceeds,   this  may,   I   think, 
be  stated  fairly  briefly.     It  hts  usually  been  said,   Mill  as- 
serts,   that  the-  foundation  of  the  syllogisa— 'that  is  to  say, 
the  Justification  of  tht  claim  that  conclusions  reached  via 
the  syllogisai  are  valid-»-iQ  the  cictua  de  oani  et  nullo.   the 
dictuaj  that  whatever  can  be  «ffirffi€-d,  or  denied,  of  a  clfiss, 
may  be  affirmed,  or  denied,  of  every  ineaber  of  the  class.  Mill, 
hotffcvtr,   rtjfccts  this  idea,   primarily  on  the  ground  that  unl- 
versalE  are  not,  as  «as  generally  supposed  when  the  dictuia  wa« 
formulatea,   soiae  kind  of  substance  having  an  objective  exis- 
tence independent  of  the  existence  of  the  individual  objects 
classed  under  theai.     Such  a  doctrine  served  a  useful  nuroose 
in  that  it  implicitly  asserted  the  intercoiUaunity  oi    natural 
objects,  and  was  of  reel  significance,  Jt'ill  tells  us,  at  a 
time  «hen,   for  exaapla,    "oan^  aef?nt  something  other  than  all 
aea.     But,  he  goes  on,   nois  that  it  is  Kinoun   that  a  cl&st.,  uni- 
versal,  species,  or  genus  is  not  en  entity  per  sc,   thet  a  class 
is  nothing  but  the  objects  contained  within  it,   the  diptyja  de 
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omni  et  nullo  is  oeen  to  be  nothing  other  than  a  circuitous 
definition  of  the  »ord  "class,"  fnd  ajsounts  to  no  asore  than 
the  tautological  statesaent  that  what  is  true  of  certain  ob- 
jects Is  true  of  each  of  the®.     Mill   proposes  as  tht  founda- 
tion of  the  syllogism  that  *©  substitute  for  th<;  di(?fcus3  de 
otml  <st  nullo  the  ttra  prlrclplea  that  things  T«ihich  coexist 
with  the  same  thing  coexist  with  one  another,  and  that  a 
thing  which  coexists  with  another  thing,  "Bith  »hich  oth^r   a 
third  thing  does  not  coexist,  does  not  coexist  Ks^ith  that 
third  thing.     Deduction,   therefore,   proceeds  by  determining 
the  presence  or  absence  of  such  coexlstiances,     Rov.ever,   the 
above  two  principles  C5n  be  sort   satisfactorily  stated  as  one 
principle: 

f;hatever  possesses  any  laark,   possesf.es  that  isrhich  it 
is  a  oarfe  of.     Or,   ^■vhcn   thfe  minor  pr^jaise  as  leell  as 
the  major  is  universal,  ^e  isay  state  it  thusi   What- 
ever is  a  aarK  of  any  mark,  is  a  caark  of  that  which 
this  last  is  a  aaric  of,S16 

In  the  light  of  the  above  principle  the  syllogistic  fora 

nay  be  modified  as  follOT-sj 

"Attribute  A  is  a  mark  of  attribute  B, 
The  given  object  has  the  zmvK.  A 

therefore 
Tla«  given  object  has  the  attribute  B,"*'^^''' 

There  are,  Mill  holds,  good  reasons  for  attempting  to 

give  to  every  sci«\ce  as  anjich  of  the  character  of  deduction 

as  possiblfe.     Our  ability  to  deduce  the   truths  of  a  science 

froBi  a   rfel&tively  srss^ll  number  of  Inductions  gives   to  the 

sci«snce  a  simplicity  and  a  closeness  of  structure  nihlch  Mill 

finds  highly  desirable,     £)uca  a  scitnct  Gotis  not  become  any 
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the  leas  Inauctive,  but  it  does  become  less  e:2^p«rl3ientel«  And 
the  i&ajor  distinction  between  the  sciences.  Mill  states  st 
oofc  point,  is  not  between  deductive  and  inductive  sciences, 
but  bettieen  deductive  and  ejcperi mental  sciences,     A  science 
is  ejtperimental  to  the  extent  that  the  lava  of  each  new  fact 
have  to  be  established  on  the  bssls  of  a  neis  Induction.     A 
science  is  deductive  to  the  extent   th&t  it  can  dra-R  conclu- 
sions concerning  nev  phenomena  by  processes  vhlch  brlni:  these 
rmw  cases  under  old  inductions.     Thus  aechenics  has  been  ren- 
dered deductive  by  bringing  it  under  the  general  laws  of 
oathematics.     And  astronomy  has  been  rendered  deductive  by 
bringing  it  under,  or  «ithin,   the  Isvs  of  general  mechanics. 

There  ©re  tiK)  major  ways  in  which  an  experiaental  science 
may  become  deductive.     One  is  by  continued  experlmentiition, 
where  repeated  inductions  linic  together  previously  Isolated 
phenomens.     For  exaaple,  we  may  begin  by  ioaowing  that  "a*  is 
a  laaric  of  "b,"  and  "c"  a  merit  of  "d,"     i\  subsequent  induction 
aay  establish  that  "b"  is  a  aark  of  «c"  which  enables  us  to 
damoostrate  deductively  that  ''a"  is  a  ciark  of  «d,»     The  major 
problem  here  then  is  to  discover  oarks  of  marlts,   for  this  is 
what  permits  the  employment  of  deduction. 

But  the  ffioct  useful  agent  for  transforiaing  experimental 

into  deductive  sciences,   is   the  science  of  number.     Of  all  the 

properties  of  things,  nuober  alone  is  a  property  of  oil   things. 

Jfiatheiaaticbi  truths,   of  courst,  apply  to  all  things  only  to 

the  ea.tent  that  they  are  nianerable.     But,   even  so, 

if  it  comes  to  be  discovered  th&t  variations  of  qua- 
lity in  any  class  of  phenomena,   correspond  regularly 
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to  variations  of  quantity  either  In  those   eaine  or  in 
aoiae  other  phfenoaenb}   fevtrj'   formula  ol~  astheiaatics 
appllcstblc  to  quantities  which  vary  in  that  ptrticu- 
lar  aumner,  becomes  a  ir.arji  of  a  corresponding  general 
truth  r«^spe>cting  the  V6ri*;tion8  in  quality  ^hlch  ac- 
coapaniy  thei&t   end  the  science  of  quantity  being   (as 
fsr  a«  any  science  cen  be)    Bltogether  deductive,   the 
tht'017  of  that  particular  kinri  ol  qualities  btrcoaies, 
to  this  extent,   deductive  llkevl8€.S16 

£•       The  Con^ft^e  pfcductive,Mfetfiod 
I  havfe  verj'   little  to  add,  to  the  briel  account  of  the 
concrete  ceductive  aetaod  given  above  under  the  heading   "Th© 
Data  of  Deduction."     As  stated  there  the  concrete  deductive 
method  consists  of  induction,  ratioclnatior!-- generally  speak- 
ing,  deduction— ana  verification, 

Astronoiay  provides  o.  paredigm  of  &  science  ivhich  employs 
this  ijiethod.     The  indivldu&l  x'acts  on  t^hich  astronomy  grounds 
its  most  important  deductions— such  facts  as  the  size  of  the 
bodies  of  the  solar  systeas,   their  distances  froaj  one  another, 
the  shape  of  the  earth,   and  its  rotation— &re  not  accessible 
to  direct  observction.     Instead  they  are  established  indirectly, 
by  the  employment  of  inductions  based  on  facts  which  are  ac- 
cessible to  observation. 

An  eixaaple  of  the  eniploy»ent  of  the-  sethod  to  the-  proof 
that  the  central  force  of  th<v  solar  system  is  identical  vith 
the  force  of  gravity.  First  the  law  is  established  thfit  the 
earth  attracts  the  moon  vith  &  force  varying  as  the  inverse 
Sv-iuare  of  the  distance.  (Altiiough  this  law  la  partly  depen- 
dent on  prior  deductions,  it  is  ttsentially  inductive  in  that 
it  establishes  the  law  of  the  cause.)     Rfecondly,   froa  this 
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lanf,  and  from  other  data— e,£»,  the  mean  aistance  of  the  earth 
from  the  moon,  and  a  variety  of  other  Items--! t  is  determined 
ho»  rapidly  the-  oioon  ?fOuld  fall  to  the  earth  if  there  were  no 
extraneous  forces  acting  other  than  those  *'hlch  act  upon  ter- 
restrial bodies.  This  is  the  second  step,  the  ratiocinetion. 
Finally,  the  calculated  velocity  is  compared  iRlth  the  observed 
velocity— 16  feet  per   second  per  second— v.ith  which  terres- 
trial bodies  fall,  by  mere  gravity,  to^.ards  the  surface  of  the 
earth.  And  the  t*o  velocities  are  found  to  agree. 

The  hypothetictil  method  is  a  variant  of  the  concrete  de- 
ductive method.  It  substitutes  ©n  hypothesis  for  the  first 
of  tht  above  three  operations.  This  method  is  entirely  legi- 
tiicetc'.  Mill  says,  provided  the  final  step,  the  verification, 
•aounts  to,  and  fulfils  the  conditions  of,  a  scientific  induc- 
tion, M   went  to  be  assured  that  the  la*  we  have  assutaet-,  as 
an  hypothesis,  is  a  true  one.  This  assurance  is  secured  if 
we  can  deduce  true  results  frosa  it,  provided  we  can  elso  es- 
tablish that  no  law,  except  the  one  ^e  have  aasuraed,  can  lead 
to  the  same  conclusion.  This  proviso  csn  often  be  uiet.  For 
example,  in  establishing  that  the  central  force  of  the  solar 
system  is  identical  vith  tht  force  of  gravity,  Newton  began 
«ith  an  hypothesis,  namely,  that  the  force  v-hich  deflects  a 
planet  fros  its  rectilinear  course,  and  makes  it  describe  a 
curve  around  the  sun,  is  a  force  tending  directly  toverds  the 
sun.  He  then  proved  that  if  this  is  the  case  the  planet  will 
describe  equal  areas  in  ecjual  times.  And,  finally,  he  proved 
that  if  the  fore©  acted  in  any  other  direction  whatsoever. 
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the  pl&net  could  not  describe-  equal  ©re£s  in  equal  times. 

Having   thus  «:3tabli»hecl  th&t  no  other  hypothesis  vould  be 

conaon&nt  *lth  tht  facts,   the  hypothesis  vfts  proven,     "The 

hypothesis  btcaiae  an  inductive  truth,  «*^^^ 

It  Is  \iorth  noting,  in  relation  to  the  concrete  dcductlv* 

method,   the  way  In  rhich  Mill  finally  "returns  to"  experiencet 

The  ground  of  oonfidfencc^  in  any  c-ancretc  deductive 
science  is  not  the  a  priprjj.  reeisonlng  Itsf-lf  but  the 
accordance  between,  Tts  results  snc5   those  of  observa- 
tion a  postfcriQrl,^*^Q 

As  noted  earlier,  xuch  of  Mill's  interest  in  the  concrete 

deductive  method  arises  in  his  conviction  that  by  its  employ- 

aent  truly  scientific  socittl  sciitnces  would  be  possible, ^-^1 

C*       Ihc  Method  of  Intuition 
The  philosophers  whoa  *e  today  alght  call  rationalists. 
Mill  g€n<arslly  calls  Intuitlonists,     And,   in  a  number  of  areas, 
he  is  violently  opposed  to  tht  appeal  to  Intuition  on  vhich 
such  phlloaophers  ground  their  raore   svieeping  goneralizations, 
However,  if  »e  mean  by  "intuition"  an  iiajEediate  awareness, 
then  belief  in  intuition  is  basic  to  every thln^^  yill  says.   In 
the  present  ehapcer  1  v<ish  to  discuss  iiill's  attacis  on  the 
intuitlonists,  and  his  onti  employment  of  intuition.     Mill's 
attscic  on  the  intuitlonists  I   shall  ciscuss  ijndcr  the  heading, 
"Knowledge  of  Axioms,"     Mill's  employment  of  Intuition  I   shall 
discuss  under  the  headings,   "Psychology  and  Intuition," 
"Theory  of  Knowledge,"  and  "aeta theory  of  Knowledge," 

1,       Knowledge  of  Axioms 
Mill  States  as  forcefully  as  it  can  be  stated  that  &11 
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those  propositions  ^hlch  »oaie  writers  call  a>.loffls,  and  which 
they  claim  to  be  intuitively  valid  pejp  $e,  can  be  shown  to  be 
inductions. *^^^     As  far  as  any  proof  of  such  axioas  is  concerned. 
Mill  Is  possibly  right.     But  there  reiaalns  a  possibility  v*hich 
Mill  does  not  examiney  namely  that  the  axioms  taay  be  incapable 
of  empirical  proof.     Perhaps  they  can  be  seen  to  be  necessary. 
But  It  may  reasonably  be  doubted  whether,  on  the  basis  of   the 
•apirical  evidence  »hich  supports  then,  we  can  prove  them  to 
be  true. 

(a)     The  AxiQa  of  Icualitv 

Froja  the  standpoint  of  sodem  ftritcrs,  villi's  concept  of 
the  axionatic  basis  of  fflstbematics  is,  no  doubt,   primitive, 
and  probably  not  of  fsuch  interest.     But  primitive  or  not,   it 
is  an  integral  part  of  his  philosophic&l  system.     Arc!  I  think 
it  can  be  shown  that  his  view  is  unsatisfactory  without  hav- 
ing to  bring  in  t*entieth-cfentury  *riters  to  sho».  %hat  the 
axio3i&tic  basis  of  i&atheis&tics  really  is.     My   concern  is  not 
to  establish  the  real  basis  of  matkeaaties,  but  to  exaaine 
what  .^llll  says  about  axioms. '■•^^ 

The  basic  axioms  of  raathematics,  according  to  Mill,   ar« 
the  axioms  of  ei^uality*     Mill  describes  these  £is  the  most 
simple  and  obvious  inductions.     He  seems  to  me  to  have  two 
major  srgujaents  in  support  of  this  claim.     One  is  that  regard- 
less of  the  source  of  our  knowledge  of  axioms,  our  grounds  for 
believing  them,   that  is  to  say   the  nature  of  their  verifica- 
tion,  is  inductive.     %&  accept  them  as  true  because   there  is 
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evldfence  in  support  of  them.     The  second  ergiaaent  la  that  there 
la  some  sort  of  Insight,  or  perhaps  experience — In  the  cuiaula- 
tlve  sense  of  experience — that  any  given  belief  and  its  con- 
tradictory are  autually  destructive  if  we  attempt  to  cosibine 
them,  and  th£:.t,   thert.fore,   the  lavs,   or  axioss,  of  thought  in 
gwieral  aro  truej 

That  tlie  «aae  thing  is  and  is  not— that  it  did  and 
did  not  rain  at  the   same  time  and  place,   that  a  aan 
ia  both  alive  and  not  alive— are  forms  of  words  i^hlch 
carry  no  signification  to  ray  mind  •    •   •   •  One  half 
of  the  statement  simply   •    .    •   takes  avay  the  meaning 
vhlch  the  other  half  has  laid  dowi.     The  unmeaning- 
ness  here  resides  in  the  copula.     The  v^orc  is,  has 
no  meaning  except  &s  exclusive  of  Is  not.^^'* 

In  his  discussion  of  arithjaetlc  Mill   states  that  '1  «  !• 

is  thfc  fundaaent&l  proposition  on  vfhich  the  truth  of  all  arlth- 

Bttlcal  propositions  and  procedures  depends, *^^S  It  seems  to 

ae,  then,  that  Mill  is  ass«srtlng  that  *1  »  1»  is  the  axiom  on 

«hich  arithmetic  rests.  If  so,  I  think  this  is  a  specious 

argument.  It  would  have  raade  a  better  argument  if  Mill  had 

I 

held  that  the  basic  sxiom  of  arithmetic  is  slaply  that  of 
equality  of  tsfhich  »1  «  1,»  »i.  •  E, »  and  so  forth  are  subsi- 
diary inductions  forming  the  basis  of  the  fundamental  generall- 
xation.  At   any  rate,  by  aeans  of  Inductions  we  discover  the 
basic  relationships  which  hold  between  numbers,  numbers  being 
properties  of  reel  things.  Arithmetic,  then,  is  cm  Inductive 
science  in  origin,  its  basic  axioms  being  elaborated  by  aeans 
of  deduction. 

But  since,  as  Mill  acknovsltdges,  »1  «  !,♦  »i:  «  &,•  and 
so  forth,  hold  true  of  phenomena  only  to  the  extent  that  pheno- 
mena are  numbers,  this  does  not  give  to  the  axloa  that  if 
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e<juftl8  are  added  to  equals  the  results  are  equeil,  the  validity 
Mill  claims  for  it  apart  from  mathematics.  He  adsiits  that  one 
actual  pound  weight  is  not  exactly  equal  to  anothc;r,  one  actual 
fflile  is  not  esiactly  equal  to  anothtr.  It  still  remains  to  be 
shown  «hat  is  the  induction,  and  *hat  are  its  data,  frots  which 
axioms  of  equality  are  derived  outside  arithmetic.  In  geo- 
metry, for  example,  S^ill  holds  that  we  always  deal  with  actual 
lines,  either  physicel  lines  or  linos  presented  to  the  imagi- 
nation. And  ho*  we  are  to  determine  that  such  actual  things 
arc  equal,  I  aaj  sure  ^  do  not  itnow,  lilll  suggests  that  we 
determine  such  physical  equalities  by  means  of  laeasureis,  !;.£•, 
by  means  of  footrules,  balances,  and  the  like.  But  I  think 
the  difficulty  cannot  be  removed  in  this  way.  For,  by  the 
employeent  of  a  aaeasure,  we  arrive,  at  a  nuabcr,  and  thereby 
we  return  to  arithmetic.  In  so  doing  we  still  leave  the  sub- 
stantial quality  of  the  phenoaena  unmeasured.  For  exe-aple, 
if  I  aeasure  two  boards  with  a  footrule  end  discover  that 
each  board  is  6  feet  long,  all  I  have  measured  is  the  length 
of  the  boards  in  terms  of  mathematical  units.  As  a  result 
of  certain  operations  I  have  arrived  at  a  nuiaber.  But  this 
in  itself  will  not  even  prove  that  »6  z   B,»  let  alone  provide 
a  datua  for  some  non-mathematical  induction  concerning  the 
equality  of  physical  things  as,  for  exajsple,  that  the  two 
boards,  above,  are  the  saae  length.  As  nearly  as  I  can  ajek* 
out,  then,  Mill  falls  to  accoimt  for  the  universality  of  the 
axioffi  of  equality. 
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(b>   The  IkXiom   th&t  All  Ihlnga  Are  Kuaercble 
Another  instance  of  a  proposition  i^hich  I  think  we  aay 
»ey  s^ill  regards  as  an  axiom  is  the  proposition,  "All  things 
possess  quantity!  consist  of  parts  which  can  be  nuaberedj  and 
in  th&t  character  possess  all  th&  properties  which  ar^:  called 
properties  of  nuabers,"*^'^®  xhls  proposition  is,  presumably, 
an  induction  from  sensory  estperiencfc.  It  is  not  a  description 
because  it  includes  an  inference  from  things  known  to  things 

unknown*  It  is  ay  opinion  that  Liill  cannot  establish  such  a 
principle  inductively.  The  principle  is,  I  think,  a  proper 
eplsteifiological  or  methodological  axiom.  But  its  necessity 
may  lie  in  its  being  prescriptive  rather  than  descriptive.  In 
order  for  it  to  be  established  inductively  it  first  has  to 
be  shown  that  the  axternal  world  is  atomic  in  its  tuakeup. 
And  it  seeas  to  zas  that  the  atomicity  of  the  external  world 
is  an  inference,  not  a  datum  in  Mill*s  cas€i« 

Mill* a  vi6W9  on  mathematics  have  coae  in  for  a  great 
daal  of  unfavourable  criticlsra,  and  I  dare  say  that  most  of 
it  is  Justifiable.  I  do  not  knovr  that  he  regarded  hiaself 
as  a  aatheoatician,  and  perhaps  he  was  unwise  to  have  quite 
so  much  to  say  about  the  subject,  let,   at  the  sasae  tisae,  his 
philosophical  position  would  be  incomplete  ^^ithout  soiae  ac- 
count of  the  nature  end  origin  of  aathematlcal  truths.  His 
motive  for  entering  the  field  of  mathematics  seeras  to  have 
been  not  so  much  a  feeling  of  competence  as  a  mathematician 
but,  rather  a  desire  to  show  "the  intuitionlsts,"  as  he  calls 
them,  a  thing  or  two.  Since  matbeutatics  was  tht'ir  ultimate 
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stronghold.  Mill  could  not  claim  8  victory  for  himself  as  long 
as  the  bastion  of  nathcta&tics  regained  un£3salled»  But  Mill 
is  very  cautious  about  the  success  of  his  venture, ^i*-'' 

I  do  not  consider  it  necessary  to  enter  further  Into  the 
controversy  that  I  have  done  in  the  above  paragraphs.  But  I 
should  like  to  point  out  sosaething  *hich  the  critics  I  have 
r«a<3  hav«  overlooked.  Mill  states,  quite  unequlvocably,  that 
geometry  is  not  literally  true,  meaning  thereby  th&t  it  dors 
not  accurately  describe  the  physical  world,  (As  far  as  i  aw 
concerned,  if  this  be  conceded  there  is  no  sense  whatever  in 
attempting  to  establish  its  truth  inductively.)  The  only 
reason  «e  can  suppose  it  to  be  absolutely  true.  Mill  goes  on 
to  aay,  is  if  we  suppose  that  it  does  accurately  describe  the 
physical  tiorld.  If  ve  allow  that  its  axioms  are  true  of  the 
objective  TTorld,  then  the  rest  of  geometry  follows*  If  Mill 
bad  only  altered  his  position  slightly  he  might  have  said  some- 
thing profound  here,  because  he  was  close  to  an  important  con- 
temporary orientation  which  Einstein  states  as  follows: 

In  my  opinion  ...  as  far  as  the  laws  of  mathema- 
tics refer  to  reality,  they  ere  not  certain;  and 
as  far  as  they  are  certain,  they  do  not  refer  to 
reality* 228 

Kill  seems  to  have  satisfied  himself  of  the  first  of 
Einstein's  propositions— tbfit  in  so  far  as  the  laws  of  geo- 
metry apply  to  reality,  they  are  not  certain.  But  in  his  ac- 
count of  the  fact  that  they  are  nonetheless  certain  he  demon- 
strates that,  where  matheaietics  is  concerned,  he  is  no  Einstein. 
For  he  tries  to  make  thAa  certain  in  relation  to  geometrical 
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figures  held  beX'ore  the  imagination  from  which  the  real  geo- 
actriCBi  objtcta  are  abstracted  anci  in  relation  to  ushich  geo- 
metrical  propositions  &re  true*     Vihat  he  aight  have  done,   given 
his  prcdilfsction  for  induction,   was  to  have  argued  for  a  truly 
inductive  geometry  as  the  ttiaporsl  antecedent,   rather  than  as 
the  evidential  ground,   of  deductive  geomfctry.     This  would  yield 
a  theoretical  geometry  »hLch  is  absolutely  truti  Q\i&  gt-oiBfetry, 
just  as  theoretical  physics  is  absolutely  true  qua  theoretical 
physics,   but  -*hich  does  not  hold  absolutely  nfhen  v,ci  come  to 
apply  it  to  the  feaplric&l  world.     In  its  application  to  the 
empirical  •j'^orld  such  a  g«on«try  would  remain  eapirical  in   the 
sense  that  one  could  not  dcteraEiine  beforehand  what  results  one 
would  ge-t  if  one  *«re  to  measurfe  e   triangle  dra^n  on  a  piece 
of  paper.     But  it  vould  be  no  more  eapirlcal  than  physics  in 
thi^  regard. 

The  Axiom  that 
(c)       N&tuz't   i.s  unilQits 

I  should  like  to  discuss  only  one  asore  of  Mill's  axioiss, 

the  axiom  of  the  imiforiaity  of  nature.     It  is  asserted  by   the 

rationalists,   for  ei.aaple,  by  YThewell,    th?.t   the  axioms  of  knoiif- 

ledge  cannot  be  Inductively  arrived  at  bcccmse  induction  cannot 

establish  tht-ir  universality  and  necessity,     I  have  discussed 

above  ^vhat  Mill  has  to  say  about  the;  inductive  basis  of  the 

universality  of  the  axioms,   and  I   should  like  now  to  discuss 

his  vievs  concernin*?:  their  necessity.     Can  vc  sho*  inductively 

that  the  axioms  are  necessary,    that  is   to  say   that  they  not 

only  are  true,  but  that  they  iiiust  be  true?     Mill  proceeds  oau- 
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tiou0ly  herCf  asserting  that  the  bur«3en  of  proof  lies  with  his 
adversaries*  Ana  for  thct  laost  part  he  contents  himself  v^ith 
shoTflng  that  they  have  not  aucctcded  In  demonstrating  that  the 
necessity  of  the  axioms  can  not  be  accounted  for  on  the-  basis 
of  induction  from  experience.  Hov^tver,  ^,111* s  om   position 
can  be  pieced  together  from  his  criticlsBiS,  especially  froa 
his  criticisms  of  ^he»t'll. 

The  principle  of  the  unlforralty  of  nature  can  be  stated 
la  a  variety  of  i;ays,  but  for  lay  present  purpose  the  best  »ay 
to  state  it  seeiBS  to  be  to  say  that  there  are  no  unc&used 
events,  I  have  already  stated  the  manner  in  vhich  the  law  of 
the  uniformity  of  nature  is  established,  and  I  shall  not  re- 
peat these  argiaaents.  But  there  are  at  least  two  points  rhlch 
Mill  has  not  discussed  fully  enough,  and  to  iBhich  I  have  not 
previously  referred,  Siill  taJ^es  us  definitive  of  what  Tshewell 
neans  by  the  necessity  of  a  law  of  nature,  and  especially  by 
the  necessity  of  an  axiom  as  sweeping  as  that  the  course  of 
nature  is  uniform,  the  iapossibillty  of  conceiving  its  contra- 
dictory to  be  true.  And  in  attempting  to  refute  Whewell  Mill 
coiaes  close  to  underainlng  his  own  position  by  dengerously 
ffilxlng  the  grounds  of  our  belief  In  a  lati  ?jith  the  evidence 
for  the  law, 

^*   Psychology  and  Intuition 
Mill  translates  the  iraposslblllty  of  which  IShe^ell  speaks 
Into  psychological  terms, '^^^  And  at  the  end  of  this  discussion 
It  begins  to  look  very  aiuch  as  though  the  induction  rhich  Mill 
holds  to  be  the  basis  of  the  law  of  the  unlforralty  of  nature 
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is  none  other,  in  fact,   than  an  act  of  psycholoj-lcal  condi- 
tioning,    te  ti,av€f  seen  so  aaany  Instances  of  caua&l  series  that 
we  finally  arrive  at  a  state  'Ahere  *e  cannot  believe  that  an 
event  may  have  no  cause.     If  this  is  Jiill»a  final  position, 
t*o  iaportant  conset^uences  folio*.     The  first  is  that  the  law 
of  the  uniforisity  of  nature  is  not  an  Induction  concerning 
external  nature  at  sil,  but  a  description  of  ous*  psychological 
make-up.     The  second  consequence  is  that  on  such  a  basis  the 
reason  we  experience  no  evtnts  as  uncaused  is  because  «e  are 
so   thoroughly  conditioned  in  the  causal  view  of  things  that 
we  T^oulci  not  recognixe  an  uncaused  evt-nt  if  we  did  come  upon 
one.     The  absence  of  negative  evidence  to  the  law,   therefore, 
may  not  rtst  in  tht-  nature  of  the  data,  but  upon  th«:  psycho- 
logical maite-up  of  the  observer. 

Sow  the  &bovfc  two  consetnuenceB  isould  be  disastrous  to 
Mill's  systfcift  because  It  depends  for  its  vj-lidity  upon  the 
ob»erver»ffl  seeing  truly  what  is  there  to  be  seen.     And  even 
If  we  grisnt,   which  we  possibly  need  not,   that  all  the  evidt-nce 
really  is  in  support  of  the  law,  we  can  only  be  happy  in  such 
a  concurrence  if  we  have  reason  to  believe  that  we  can  detect 
exceptions  to  it,   if  there  are  any.     Mill's  excursion  into 
psychology  here,    then,  laay  be  perfectly   sound  as  psychology. 
But  it  does  nothing  to  establish  the  doctrine  that  the  law  of 
universal  causality  is  an  induction  fro®,  and  is  tirue  of,  the 
sxternel  world.     Instead,   this  doctrine  becomes  merely  a  re- 
capitulation of  iiuaets  arguaient  tb£it  a  knowledge  of  necessary 
connection  is  not  based  upon  isipressions  of  external  sense. 
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For  Mill  the  lalnliaiiEj  requireaent  for  scientific  Knowledge 
is  that  we  should  be  able  to  determine  the  lens  of  the  facts 
of  experience.  But  deterraining  thtlr  la«s  does  not  involve 
the  logician  in  a  theory  of  the  fects.  The  theory  of  the 
facts  belongs  to  various  other  sciences,  such  as  physics, 
psychology,  and  metaphysics.  The  logician  is  not  Interested, 
for  example,  in  thinking  as  such,  but  in  the  products  of  think- 
ing, "Logic  is  not  the  theory  of  Thought  as  Thought,  but  of 
valid  thought?  not  of  tiiinking,  but  of  correct  thinking. »^^^ 
There  is  an  important  dlatinction  being  made  here  betvfeen  the 
laws  of  thought,  %ith  which  psychology  concerns  itself,  and 
the  la«s,  in  the  sense  of  conditions,  on  which  valid  reason- 
ings depend.  It  is  a  laiB  of  psychology  that  e>.perienc€s  &.re 
related  by  us  in  various  ways.  Sut  it  is  &  law  of  logic  that 
not  a  notae  est  not&«  It  *s,  horever,  clear  that  in  sorae-  sense 
or  other  Mill*s  Loxic  is  dependent  on  psychology,  Anti   it  is 
very  important  to  make  the  nature  of  the  dependence  clear. 

Even  though  the  precept  not  a  notae  est  not  a  raey  be  an  in- 
duction, it  is  an  induction  fro©  v&lid  thinicing,  not  just  from 
Instances  of  thinicing  selected  at  random.  Mill  has,  then, 
either  to  deisonstrate  tiiat  wc  heve  some  direct  way  of  recog- 
nizing valid  thinicing,  or  he  has  to  make  his  precept  pre- 
scriptive rather  than  descriptive,  ^Sl  of  these  tr.o   alterna- 
tives, he  prefers  the  former.  Valid  thinsting  is  that  vshich 
can  be  corroborated  by  intuition,  if  not  in  fact,  at  least 
in  principle.  iS^nd  this  is  the  sense,  as  it  seems  to  me,  in 
which  logic  is  dependent  on  psychology  for  LJilli 


278 

In  no  case  can  thinking  be  valid  unless  the  concepts. 
Judgments,  and  conclusions  resulting  frosa  it  are  con- 
formable to  fact.  And  In  no  cese  c&n  we  satisfy  our- 
selves that  they  are  so,  by  looicing  aerely  at  the  re- 
lations of  one  part  of  the  train  of  thought  to  an- 
other, %e  must  ascend  to  the  original  sources,  the 
presentations  of  experience,  and  examine  the  train  of 
thought  in  its  relation  to  these, f-!5£ 

To  rely  solely  on  introspection  here  involves  the  fallacy 
of  supposing  that  whatever  is  in  our  minds  novf  was  there  from 
the  beginning.  In  Mill's  vieti;,  in  order  to  get  at  what  is 
really  intuitive  it  is  necessary  first  to  detenain^,  and  then 
felliainate,  those  convictions,  beliefs,  snd  supposed  intuitions, 
which  can  be  accounted  for  in  terms  of  the  laws  of  association. 
It  is  only  the  oi'iginal  eleaitnts  of  consciousness  ishich  are 
intuitively  certain  and  mhich  can  function  as  a  criterion  to 
•Rhicb  Mill's  vie¥/  of  truth  Trill  conform.  ?'or  ht  holds  that 
a  stateoient  ia  true  vhon  it  conforjse  to  the  facts.  But  the 
facts  are  not  identical  v.ith  the  present  deliverances  of  con- 
sciousness, (If  they  were,  Copernicus  could  hardly  have  tri- 
umphed over  jptoltsiay,)  Since,  therefore,  i?e  cannot  rely  on 
introspection  to  tell  us  what  portion  of  our  experience  Is 
intuitive,  some  othor  laethod  of  arriving  at  this  portion  of 
experience  is  necessary.  It  ia  here  that  psychology  renders 
to  logic  a  necessci-y  service.  Just  as  ethics  gives  us  rules 
or  precepts  ?rhich,  if  follo^sed,  enable  us  to  attain  a  given 
end,  but  is  dependent  upon  some  inquiry  other  than  itself  for 
the  determination  of  what,  in  fact,  the  desired  goal  is,  so 
logic  gives  us  rules  for  correct  thinking,  but  is  dependent 
upon  something  other  than  itself  for  o;  Kples  of  correct 
thoughts. 
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Logic  presupposes  that  we  iinov  certain  statement©  to  be 
true,  and  the  problem  for  logic  le  the  extension  of  ioio^ledge, 
by  providing  canons  *hlcb  enable  us  to  Judge  the  infertnces 
which  we  naalte,  and  the  hypothestss  which  ire  forsaulate.  Most  cf 
our  speech  concerns  objects,  v^hlch  are  Inferencts  originating, 
temporally  speaicing,  in  sbnsations.  Following  sudi  inferencts 
sensations  appear  within  perception  as  attributes  of  objects, 
Soisc  attributes  are  said  to  be  essential,  others  accidental. 
Definitions  are  formulated  in  terms  of  the  former.  The  t-ord 
"fflau"  denotes  all  men,  and  connotes  the  essential  attributes 
of  all  men.  The  truth  of  the  st&temfcint,  "All  men  are  mortal," 
can  only  be  determined  by  an  empirical  inquiry  as  to  whether 
or  not  huinanity  is  a  mark  of  aortality.   (For  Mill  it  cannot 
be  detertained  within  the  context  of  language  alone.)  And  to 
what  can  we  appeal  but  the  original  data  of  consciousness — 
from  which  Socrates,  or  the  Duke  of  ?.fclllnf ton,  or  any  other 
osn,  is  an  inference— to  deteralne  whether  or  not  that  con- 
stant cluster  of  sensations  from  rhich  we  infer  the  presence 
of  a  man,  are  aarka  of  mortality?  And  to  what  science  but 
psychology  can  we  turn  to  find  out  whet  those  original  sen- 
sations are? 

Psychology  cannot,  ho^ftever,  tell  us  that  all  men  are 
aaortal.  It  can  only  tell  ua  that  we  believe  all  men  are 
aortal,  and  why  we  belieYC  it.  In  telling  us  wl^  we  believe 
It  psychology  performs  the  valuable  function  of  analysing 
the  content  of  consciousness.  (And  Mill  tells  us  that  a  man's 
synthesis  can  only  be  as  good  as  his  analysis.)  Psychology, 
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tben,  givea  us  th«3  elesacnts  of  thought— 6.£, ,  sensations  and 
inferences — but  to  provide  t€»ts  for  the  valiaity  of  thought 
lies  outside  its  province.  The  logician,  in  providing  canons 
of  inference,  deals  with  the  same  elements  as  dofs  the  psy- 
chologist. But  he  deals  »ith  them  differently.  The  logician 
does  not  asK  %hy  vfc  believe  all  men  are  aortal,  but  asks.  Is 
the  proposition  »A11  aen  sr©  mortal*  true?  If  so,  what  are 
the  grounds,  not  for  the  appearance  of  the  proposition  vtithin 
my  consciousness,  but,  of  its  truth?  The  grounds  of  its 
truth  are  the  relations  in  which  it  stands  to  the  ir.contro'- 
Y6rti'ol«  assertions  of  consciousness.  And  only  psychology 
can  tell  the  logician  what  these  incontrovertible  assertions 

Psychology,  then,  perforas  at  least  two  isiportant  func- 
tions from  the  stsudpoint  of  thti  logician.  First,  it  iso- 
lates that  eleaent  of  ^R0v;lcdge  v^hlch  is  intuitive.  And, 
secondly  it  thereby  at  least  indicates  the  criterion  of 
truth,  A   statement  is  true  when  it  hes  and  can  be  known  to 
have,  the  quality  possessed  by  thet  icno-R-ltdge  which  is  intui- 
tive. 

It  ^ould  also  be  pointed  out  that  Mill  does  not  alvays 
turn  over  to  the  psychologist  the  all  laportant  task  of  ana- 
lysis. Instead,  as  in  the  Exagj nation  o^"  Hamilton.  Mill  fre- 
Cjuently  undertakes  this  task  himself.  And  in  the  Lof^ic  he 
frequently  turns  the  tasfe  over  to  the  »m€taphysiciiins"i 

Of  the  science  ,  ,  ,  i^hich  expounds  the  operations 
of  the  huaaan  underst&ndinp  in  the  pursuit  of  truth, 
one  essential  part  is  the  incuirys  \^hat  are  the  facts 
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which  arc  tht  objects  of  Intuition  or  consciousness  ? 
•    ,    ,        But   this  ini.uiry  h£S  never  bfeen  considered 
ft  portion  of  logic.     Its  place  is  in  another  anc  & 
perfectly  distinct  department  of  science,   to  v^hlch 
the  name  metaphysics  more  particul&rly  belongs:    that 
portion  of  ment&l  philosophy  vhich  ettenkpts  to  deter- 
mine *het  part  of  the  furniture  of  the  mind  bt longs 
to  it  originally,  and  »h&t  part  is  conatracted  out 
Of  aate rials  furnished  to  it  from  without, ^22 


>•       Theory  of  iCnoy ledge 

In  order  to  devise  a  "foraiula"  i-^hich  will  state  Mill's 
theory  of  knov.ledge,   it  is  necessary    to  ice&p  the  following 
kinds  of  knowledge  in  aind;      (1)   iaaiediate  i£no*l«s<3ge  of  con- 
scious atetes,   (^)   infertntial  knovlt-dge,     1  think  ^   single 
formuls  vflll  suXfice  hereJ   Knotwltdge  is  the  relating  of  parti- 
culars* 

It  may  seea  that  tht  forisula  does  not  suaraarize  satis- 
factorily *sbat  Mill  says  about  our  iaimedi&te  knowledge  of  our 
eonscious  states •     It  a&y  be  asked,  Whet  "rfclating"  takes 
pl&ce  here?     It  say  be  pointed  out  that  conscious  states  &re 
not  knoKii  as  related,  but  as  unrelated.     My  answer  to  this 
possible  objection  is  that,  for  Utll,   conscious  states  ar« 
knyyp  as  relate^  to  copsclousnesg*     They  are  also  ky.ovffi  by 
th«  »edlating  agency  of  memory. *-^^     I  knov.  that  a  sensation, 
for  exiJLiple,   is  prtstnt  to  consciousness.     Or  I  reneaber  that 
I  had  &  siailar  sensation  yesterday*     Sensations  do  not  kno« 
anything.     And,   therefore,  knowledge  cannot  be  defined  in 
terms  of  sensations  alone. 

In  themselves,   considerod  froza  the  standpoint  of  their 
"existence,"  senaations  may  be  unrelated.     But  existence  is 
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aoaethlng  ««  infer.  It  Is  not  an  itest  of  liamedlate  iinovledge* 
That  Inferential  knowledge  consists  in  the  relating  of  parti- 
cuX&rSy  for  liill,  is  too  obvious  to  aerit  exposition. 

4,   Metatheory  of  Snoyledge 

I  call  Mill's  atterapt  to  defend  the  above  theory  of  knov- 
ledge  his  aeta theory  of  Knoi^lcdge*  What  defence  does  Mill 
offer  of  the  forEaula"—that  it  is  his  foraula  is,  of  course, 
a  claiffi  of  aiine,  not  his— that  Knowledge  consists  in  relating 
particulars?  Mill's  defence  hero  is  that  the  truth  of  the 
above  formula  as  a  descriptive  statement,  is  intuitively  dis- 
cerned. In  order  to  Justify  the  formula  as  &  prescriptive 
stateaent,  a  aetatheoiy  of  knowledge  is  required. 

The  most  importsnt  cIsIes  in  Mill's  aetatheory  are  as 
follows,   (a,)   There  are  particulars,   (b)   There  are  methods 
of  relating  particulars,   (g)  There  are  particulars  of  a 
specific  kind,  naaely,  relr^tions,  vhich  relete  particulars. 

That  propositions  (a),  (b),  and  (jg)  above  art  true  as 
descriptive  statements  is  Intuitively  evident.  In  order  to 
justify  that  they  are  necessary  prescriptions,  a  fflete-aets- 
theory  is  required. 

It  is  hard  to  be  certain  about  bill's  neta-aete theory , 
It  is  my   opinion  that  he  has  two  me ta-saeta theories,  and  that 
he  appeals,  at  any  given  tisxe,   to  whichever  best  aeets  the 
demands  of  the  aioaent. 

One  steta-setatheory  asserts  that  there  are  substances. 
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Substances  are  of  two  kinds,   subjects  and  objects.     And  there 

are  relations.     Objects  and  relations  accomplish  the  mediation 

of  perticalars  from  the  standpoint  oi"  that  t*iich  is  ontologi- 

caliy  rc&l,     Subjects,  and  the  dispositional  potsers  of  subjects, 

accoaplish  the  mediation  of  particulars  from  the  standpoint  of 
icnoifcl€dge,*^2i5 

The  other  aeta-aetatheory  asserts  that  there  really  are 
only  siibjfects,   the  dispositional  powers  of  subjects,   and  the 
content  of  the  consciousness  of  subjects, ^^®     All  else,   in- 
cluding objects  and  the  knowledge  of  objects  consists  of  in- 
ferences froia  these. 

As  descriptive  stateaients,   the  above  tsctaHietft theories 
are  intuitively  evident.     As  prescriptive  statements  their 
validity— 4»ii»*    th®ir  necessity— has  to  be  established  in  a 
meta-ffl«t&-Biet« theory.     My  view  is  that  here  %e  find  the  single 
•tateaent,  V.hatever  is  intuited  as  valid  is  valid— ("Valid" 
aay  mean  either  "true"  or  "necessary,"  depending  upon  whether 
it  Is  predicated  of  a  descriptive  or  of  a  prescriptive  state- 
aent.) 

But  one  could  demand  support  for  the  etateaent  thet  iihat- 
ever  is  intuited  as  valid  is  valid.     In  order  to  satisfy  this 
deaand  a  meta-ffl&ta-raeta-sietatheory  itould  be  required,     And  so 
on,  fed  infinitum. 
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A*       Preamble 
In  this  chapter  I  *(ill  not  recapitulate  unncc€rssarlly 
the  material  alr&sdy  prestsnted.  Instead,  having  presented 
the  eplsttmologies  of  Hill  and  Ifihewell,  I  nov  wish  to  set 
forth  a  number  ol"  conclueions  v?hich,  in  ray  view,  tht;  material 
already  prasfentt-ci  supportBn  And,  since  it  is  ny  tbesia  that 
the  eplstfeaiological  views  of  Mill  end  )Kfaa«€ill  are  essentially 
in  agreecsent,  I  shall  devote  this  chaptei-  priissrilj''  to  point- 
ing out  points  of  agrecsaentt  In  general,  my  argiuaent  «ill  be 
tliat  since  Mill  and  V*:hev.eII  agree  as  to  what  knovledge  is, 
6gr«(i  as  to  ho«  it  is  obtained,  end  agree:  as  to  ho«  «e  knoK 
itoen  *o  possess  it,  any  disagreements  they  have  concerning 
knowledge  cannot  be  too  serious.  ?;hen  I  say  that  they  are 
easentielly  in  agrweiatnt  I  do  not  aean  th^t  th^  are  completely 
In  smreeaont.     For  they  obviously  are  not  completely  in  agree- 
ment. Instead,  I  aean  that  thay  agree  on  certain  fundamental 
issues  such  as  the  three  cited  above:  (1)  V.hat  is  Knowledge? 
(£)  Ho*  do  we  obtain  it'*'  And  (3)  Ho*  do  ire  know  wb^i  w©  possess 
it?  There  are  eleven  points  of  egreeoent  which  I  claim  to 
have  established,  and  vrhich  I  state  as  my  conclusions*  These 
are  listed  at  the  end  of  this  chapter. 
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Soiae  of  my  conclusions  are  not  likely  to  be  disputed. 
But  others  may  aeem  questionable.  Therefore,  before  I  state 
than  I  wish  to  sake  &  f««  preliminary  comments. 

My  conclusions  assert  that  the  two  epistemologles  are 
mry   much  alike.  There  are  three  irays  in  which  one  could  at- 
tempt to  show  that  they  are  elike,   (l)  On©  could  take  some 
independent  set  of  standards  and  coBparci  Mill  and  \Vhe?selI  with 
these.  (Js)  One  could  take  5S111  as  a  standard  and  compare 
Vhevell  *ith  him.  Or  (f)  one  could  take  'Whewell  as  a  standard 
and  coapare  Mill  with  hixa.  Although  I  have  employee"  all  three 
o£   the  above  to  some  extent,  for  the  aoet  part  I  have  employed 
the  third.  And  wben«  in  ay  list  of  conclusions,  I  point  out 
that  the  two  positions  are  very  siailar,  I  aa  liaplicltly  as- 
serting that  Mill's  position  is  very  much  like  ^ihewell's. 

At  first  glance.  Mill's  position  is  not  at  all  like 
llhewell*s.  And,  In  order  to  Justify  the  conclusions  set  forth 
at  the  tnd  of  this  chapter,  it  is  necessary  to  shov  thst  this 
"first  glance"  is  not  trustTforthy,  To  show  that  it  Is  not,  I 
wish  to  recapitulate  a  few  of  the  main  points  vhich  I  have  al- 
ready established  end  to  discuss  sosie  problesis  associated  with 
JJlll's  views.  I  do  not  contend  that  as  a  result  of  this  cis- 
cussion  I  can  show  that  Uill  always  agrees  with  ^hcwell.  But 
1  contend  that  I  can  show  that  on  certain  fundamental  issues 
he  does  agree,  and  that  on  certain  others  he  cannot  very  well 
disagree. 

For  l^hewell  the  sethod  of  obtaining  knowledge  is  essen- 
tially the  oethod  of  the  inductive  sciences,  ^hcwell  tries 
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to  group  together  Induction  and  deduction  in  such  a  way  that 
they  virtually  constitute  a  single  method.  In  the  aaain— though 
there  ere  exceptions  to  this—induction  is  the  method  whereby 
new  knowledge  is  acquired.  By  induction  is  aeant  the  colli- 
gation or  facts.  The  nev;  truths  acc^uired  by  men  like  Kepler 
and  Kevton  provide  examples  of  inductions. 

But  when  we  conje  to  set  our  knowledge  down  in  such  a  way 
«•  to  make  it  clear  that  it  really  is  icrioft ledge,  the  method 
of  deduction  is  to  be  preferred.  This  vie*  explains  Whewell's 
writing  the  Mechani<?8l  Euclid  in  nthich  the  laws  of  mechanics 
and  hydrost£»tica  are  set  forth,  not  as  colligations  of  facts, 
but  as  following  necessarily  froa  axioms  and  definitions.  The 
advantage  of  such  &  vrork,  ^he-pell  says,  is  that  it  givtfS  to 
the  principles  of  mechanics  and  hydrostatics  "rigorous  proof" 
of  the  ^ind.  found  in  Euclid ,  So  I  should  say  that  for  Whe- 
well  Induction  is  the  method  vhereby  new  icnos-ledge  of  the 
physical  world  is  discovered,  but  deduction  is  the  method  of 
proof.  And  it  c&n  be  sho»-n  that  intuition  is  what  supports 
each  aethod. 

Induction^  or  the  colligation  of  facts.  Involves  three 
processes:  the  explication  of  conceptions,  the  recognition 
of  facts  as  facts,  and  the  recognition  that  sotiae  conception 
•fits"  the  facts.  The  recognition  of  facts  as  facts  is  in- 
tuitive. Facts  are  either  intuitively  discerned  to  be  facts, 
or  they  ere  not  discerned  at  all.  The  colligatlor!  of  the 
facts  also  requires  In  the  end,  an  act  of  intuition.  Even 
though  it  eusy   be  preceded  by  uuatrous  atteapts  of  the  trial 
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and  error  vnrloty,  the  appropriate  conception  is  finelly  re- 
cognizee! intuitively.  It  Is  not,  adalttedly,  recognized  ss 
such  in  one  flash  of  insight,  but  by  a  great  nany  intuitively 
»©€n  relationships  as,  for  exaajple,  beti^een  the  geoafjtric&l 
conception  of  en  ellipse  and  the  successive  points  in  space 
occupied  by  &  plcmet.  In  deduction  it  is  even  iaorc  obvious 
that  v.e-  rely  on  intuition  every  step  of  the  way.  Itie  concep- 
tions ere  derived  intuitively  from—are  "unfolde<f»  out  of— 
Intuitively  known  Ideas,  Furtherraore,  ss  rescertea  says  in 
^®  fieggulae.  In  our  dealings  with  the  extei'nal  ^orld  it  Is 
very  easy  to  make  mistakes.  But  where  deduction  is  concerned, 
any  Intellect,  even  minisaally  rational,  cannot  ssake  inlstskes 
provided  the  steps  in  the  crgujaent  be  kept  sufficiently  saall. 
The  reason  then  for  writing  such  a  book  as  the  Sdf^ch&nlcal 
yuclid  might  be  said  to  be  to  give  to  aechanics  a  certainty 
equal  to  that  of  the  deaaonstratlons  of  arithmetic  and  geo- 
aetry.  And  the  reason  geometry  End.  arithiaetic  possess  this 
certainty  is  that  every  step  in  thtm  is  intuitively  certain, 

Hence  1  think  we  must  suppose  Whewell  felt  that  although 
intuition  ultimately  guarantees  every  valid  Induction,  end 
makes  it  possible  for  "theory"  to  be  regarded  as  "feet,"  there 
is  a  stage  in  tthlch  ^e   are  necessarily  dependent  upon  deduc- 
tion If  we  are  to  accept  the  induction.  Ke  recognized  that 
the  colligation  of  facts  by  means  of  a  conception  of  the  in- 
tellect had  something  hypothetical  about  it,  And  when  he 
claims  that  ultitaately  the  colligation  is  capable  of  intuitive 
verification,  I  thlnis  we  must  hold  that  he  means  something 
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different  by  "intuition"  have   than  he  does  «hen  talking  about 
geometry  as  a  strictly  deductive  science.  The  verification 
of  the  colligation  by  direct  Intuition  of  fact  is  achieved 
vhen  one  intuits  the  colligation  as  a  fact,  as  opposed  to 
thinking  it  as  a  theory.  Deduction,  on  the  other  hand,  proves 
the  theory  true  a^jxt^   theory  by  shoving  that  each  step  in  th« 
proof  is  Intuitively  known  to  folio*  necessarily. 

Wherell's  methodology,  then,  includes  an  infallible 
oethod,  the  method  of  deduction.  But  that  it  is  infallible 
is  demonstrable  only  on  the  level  of  meta theory,  where  it  is 
shoim  that  its  infnlllbility  is  grounded  in  the  inf&llibillty 
of  Intuition.  Its  actual  eaployment  as  en  infallible  aetbod 
simply  presupposes,  but  does  not  attempt  to  prove,  except  by 
an  appeal  to  the  universal  consent  of  those  «ho  use  it,  that 
it  is  infellible.  Leaving  aside  any  ontologic&l  considera- 
tions, the  certainty  of  deduction  csn  be  traced  to  the  tauto- 
logical ststeasent  that  the  aind  kno%s   irtultively  the  forras 
of  knowledge.  In  ?,hevell  these  forms  take  on  the  existential 
status  of  Ideas.  On  this  point  we  need  not  agree  -with  hla. 
But  that  the  saind  knows  the  forais  of  knowledge  is,  I  should 
thini£,  incontestable.  The  major  difference  which  I  see  be- 
tween a  contemporary  approach  and  Vfhewell^s  on  this  level  is 
that  he  tends  to  think  of  the  foras  of  knowledge  in  teras 
of  forms  of  perception  whereas  modern  writers  tend  to  ea- 
ph&sise  linguistic  foras,  Riis  provides  a  distinction  which 
I  introduced  earlier  between  knowledge  as  a  process  end  know- 
ledge as  the  result  of  a  process.  Whewell  emphasizes  the 
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the  modern  ag«  we  bear  a  great  deal  of  talic  about  talk.     In 
Vhcwell  ue  have  a  great  deal  of  talk,  historical  and  analyti- 
cal,  about  thought,^27 

Mill  is  lilce  %h©*ell  in  that  he  sees  as  part  of  the 
philosopher's  problem  the  analysis  of  valid   thinking,   and  he 
is  liicc5  a  contemporary  writer  in  the  extent  to  which  he  recog- 
nizes that  the  forms  of  knowledge  are  just  as  aiuch  linguistic 
as  they  are  sacnt&l  anc  perceptual.     And  be  sees  that  there  are 
universal  and  necessary  laws  of  thought*     In  hi»  Eyesaination 
of  H&i:i.ilton  there-  is  an  explicit  account  of  his  position  on 
this  point* -^^ 

An  apparent  point  of  disagreement  between  Mill  find  ^.hewell 
arises  here.     But,  upon  exaalnation,   this  turns  out  to  be-  a 
purely  verbal  disagreeaent.     ^bewell  holds  that  jauch  of  our 
knowledge,  and,   especially,  rauch  of  our  knowledge  of  the  forms 
of  knowledge,   is  a  priori.     Mill  frequently  mentions  the   tera 
^  priori   in  his  writings  and  asserts  that  he  will  have  nothing 
to  do  with  the  conception  t;hich  the  terai  represcsnts.     This  at- 
titude of  Mill's  is  based  upon  a  odsinterpretatlon — or  wbat  I 
bold  to  be  a  atisinterpretation— of  Kant's  usage  of  the  tena. 
I  have  not  Giscovered  any  place  where  iiill  explicitly   states 
what  the   term  sacan*  for  ir.im.     But  his  usage  indicates  that  he 
would  accept  the  definition  offered  by  Sir  \^'illlaa  Haiailtont 

The  terai  £  priori,   by  the  influence  of  Kant  and  his 
school,   is  no*,  very  generally  employed  to  character- 
ise those  elements  of  icnoKledgt  vhich  are  not  obtained 
&  poi^teriori »— are  not  evolved  out  of  experience  as 
factitious  gentr&li actions;  but  which,   as  native  to. 
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are  potentially  in,   the  alnd  antecedent  to  the  act 
of  experience,  on  occasion  of  «hlch  (as  constituting 
its  swb^Sective  eoncitions)    thoy  are  first  actually 
elicited  into  conscioxisnesa.^^a 

In  the  sense  d^i'lned  above.  Mill  would  have  nothing  to  do  «lth 
^^^  it  priori.     And,   to  the  best  of  ray  knowledge,  neither  would 
&ant«     If  wfe  ae&n  by  a  oriori>  as  Kant  consistently  se&tas  to 
have  mesnt  by  it,   «univera&l  anc  necessary,*  then  Mill  would 
agree  with  Wheuell  that  knowledge  contains  e  universal  and 
necessary  element* 

Mill  will  not  s&y  that  the  laws  of  thought  currently  ac- 
cepted are  the  only  such  laits  possible.     That  is  to  say,  he 
ifill  not  cooolt  hlfflself  as  to  whether  other  laws  say  or  may 
not  hold  in  other  times  and  at  other  places.     But  one  point 
he  states  eophetically  is  that  soiae  lavs  of  thought  are  real 
necessities  to  a  given  person  &t  a  given  tiae.     The  three 
Aristotelian  la«s,  he  goes  on,  are  possibly  not  absolute  in 
the  sense  that  they  determine  the  only  fona  vhich  thinking 
can  tekc.     But  to  the  extent  that  they  hold  for  the  thinking 
of  any  given  individu&l  at  any  given  time,   they  hold  absolute- 
ly,    iiill's  arguiaent  here  is  not  that  the  laws  of  thought  de- 
termine our  experience,  but  tJtiat  our  experience  is  of  such  e 
nature  that  froai  it  t-e  ;aay  infer  that  the  laws  of  thought  are 
absolute  in  relation  to  the  kind  of  experience  v^hich  we  have 
e&d  which  we  anticipate,     itie  only  reason  we  could  have  for 
abandoning  the  present  laws  of  thought  in  favour  of  others 
would  be  if  our  «xperience  were  to  change.     But  as  long  as 
our  experience  does  not   chimge,    the  validity  of  the  laws  of 
thought  is  inescap&blwt 
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I  readily  adtElt  that  these  three  general  propositions 
are  universally  true  of  all  phscnoiaena,  I  also  ediolt 
that  ir  there  are  any  inherent  necessities  of  thought, 
these  are  such  .  •  •  •  They  aisy  or  may  not  be-  capable 
of  alteration  by  ©xpeiriencfc,  but  the  conditions  of  our 
eiistence  deny  to  us  the  experience  -which  Ysould  be  re- 
quired to  alter  theau  Any  assertion,  therefore,  »hich 
conflicts  *lth  one  of  these  la««  ...  though  it  were 
on  a  subject  wholly  r^isoved  from  the  sphere  of  our  ex- 
perience, is  to  us  unbelievable.  The  belief  in  such 
&  proposition  is,  in  the  present  constitution  of  na- 
ture, impossible  &s  &  mental  fect.^^O 

I  no-K'  ulsh  to  point  out  jAi&t   sees  to  me  four  •reakncisses 
In  iiilll's  account  of  the  laws  of  thought.  (1)  I  am  willing 
to  gr&nt  that  for  any  given  inquirer  the  laws  of  thought  aay 
b«,  as  far  as  his  oim  aental  history  is  concerned,  knoisn  in- 
ductively. But  1  thinic  it  is  impossible  to  establish  induc- 
tively tshether  the  laws  of  thought  are  descriptive  or  pre- 
scriptive of  n&turo.  'Whatever  is  the  truth  here  hss  to  be 
established  at  soKie  other  level  of  discourse  than  induction. 
Furthcrisore,  Mill  should  jaaice  a  sharper  distinction  bett/een 
what  he  calls  in  the  quotation  above  the  "constitution  of 
nature,"  and  "experience, •*  It  is  froa  his  esperlenc^  of  na- 
ture, not  from  nature,  that  he  has  derived  the  lews  of  thought, 
And  ho  has  no  way  of  knowing,  simply  by  the  eisployaent  of  in- 
duction, whether  or  not  nature  as  it  is  experienced  is  th© 
result  of  its  being  ordered  by  the  observer  employing  the  laws 
of  thought  in  order  thr*t  nxiturej  m^y  be  Intelligible,  or  whether 
nature  <sxhiblts  a  preexistent  order  which  experience  in  some 
oytterious  and  fortuitlous  way  duplicates.  Such  a  problem  is 
one  for  meta theory  to  decide,  as  IShewell  8«es  very  clearly. 
And,  as  I  have  indicated  in  the  central  chapters  of  my  thesis. 
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there  Is  a.   great  difesl  of  evicence  to  suggest  that  for  both  Mill 
and  I'he^fcll  experience  is  &5  it  is  because  of  the  order  *hich 
we  introduce  Into  it. 

(l-)  Mill  asserts  that  all  that  is  undeniably  given  are 
feelings,  that  is  to  say,  sensations,  eaiotions,  and  volitions. 
In  some  ssysterious  way  ideas  are  addec  to  thuse  ♦'original" 
data.  Ideas  are  "mental  representations"  ot   the  original  data, 
An  equally  laysterlous  activl^  contributes  objects.  Given 
feelings,  ideas,  and  objects  *e,  by  the  ensploysfent  of  certain 
•tated  aethods,  discover  the  laws  of  necure  and  the  prtcepts 
of  art.  As  tb.T   as  establishing  the  validity  of  thf.-  above  claiaa 
la  oouceinQed  we  ultimately  have  to  rely  solely  on  intuition. 
But  as  to  ho«  ve  inow  that  oui-  intuitions  are  reliable  ana 
constitute  proof,  Mill  has  little  to  say,  No\^,  this  certainly 
doea  not  prove  that  on  the  level  of  ai&tatheory  he  would  agree 
with  ^lieweil  that  our  intuitions  are  true  for  the  rtason  thst 
they  simply  represent  the  discovery  of  the  orderliness  ?.hich 
lalnd,  either  human  or  divine,  introduces  into  the  essentially 
nonratlonal  v/orld  of  sensation  &nC.   feellnir.  Nevertheless  I 
thihic  it  can  be  shown  either  that  he  does  implicitly  «igree, 
or  at  least  that  he  cannot  very  well  disagree. 

What  It  means  to  be  rational,  ^hettell  says,  ano  I  thirsii: 
Mill  would  concur,  is  to  be  knotrn  in  accordance  Tith  a  rule 
or  principle.  Sensations  jjg^  se,  t&i):en  strictly  in  tbesstlvea 
and  of  theaselves,  have  no  rational  characteristics.  They 
simply  are,  fie  possess  icnovlcdge,  not  lahen  we  &no%  «hat  pheno- 
mena there  are,  but  iKhen  we  know  the  lava  of  the  phenomena. 
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And  vihile  Mill  insists  tiiat  th«i  laws  are  discovered,  not  intro- 
ducfd  by   the  mlndf   it  is  necessary   to  euph&size  that  this  holds 
only  on   the  level  of  Induction,     And  on  this  level  Tfhat  he  is 
saying  is  undoubtedly  true.     But   tiie  coj^'nitir©  slgnificance 
of  the  laif*  depends  upon  prior  dettrrainations  which  the  in- 
ductive level  cannot  justli'V   as,  for  exaaplc,   that  the  cogni- 
tion of  temporal  relations  of  phenoiaQnaia  whfct  is  laeant  by 
;tnoT?litc.ge,     Induction  can  discover  wb&t  the  temportl  rtlations 
art.     But  it  cannot  discover  their  sigrificence, 

(2)     A  major  difficulty  in  Mill  is   to  soEe  extent  eircuas- 
vented  by  an  appeal  to  th&t  particular  kind  of  acntfil  activity 
which  yields  icnovlftdge  of  objects  as  such,     3y   the  tflsployoent 
of  the  naja«  of  this  Jictivity— "inference"— lii  11  introduces  in- 
to his  object  language  something  Khich,  I   think*  does  not 
properly  belong  there.     Although  "object"  may  properly  be  e 
term  «hich  appears  ?.'ithln  the  languages  of  Induction — JL«£»# 
Tsithin  Mill's  object  language— the  tera  "inferc-nce,**  mhcn  it 
refers  to  th«  orj,gir>  of  objects  as  data  of  knowledge  does  not 
really  belong  within  thiit  language.     If  vrn  are   to  have  a 
theory  of  objects  it  mill  properly  buvfe  to  be  a  acta theory, 
kill  claims   that  objects  result  from  a  aentai  activity  *hich 
«e  have  perforaed  but  Yihicb  w*?  cannot  recall.     If  -ev  eiaia, 
as  iiill  does,   th&t  V6  have  this  ivnov/ledgo  of  the  objtict  ov<ijr 
and  above  the  laws  of  its  behaviour,   this  C5.nnot  be  tht  ssise 
sort  of  kriotledg©  ^»  the  l&rs  of  its  bfehjaviour,     ♦•Infcrince," 
then  *fcen  it  refers  to  our  knowledge  of  the  origin  of  objects 
does  not  belong   to  the  sarae  language  as  "objects"  and  "indue- 
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tlon««*     "Inference, *♦  here,   fSoc^s  not  refer  to  soristhing  of 
which  me  have  first  order  proof.     Instead,  it  refers  to  a 
condition  of   the  possibility  of  the  appeareince  of  objects 
iKithln  perception,     ^>I11  and  T^hewell,   therefore,  sgr«&  that 
the  appearance  of  objects  within  perception— 4«£»  *s  data  of 
induction— is  the  result  of  the  activity   of  the  kno-ssing  sub- 
ject,    iind  they  further  agree  that  to  establish  that   the  ap- 
pearanc®  of  objects  tdthin  perception  ia  the  result  of   the 
activity  of  the  KnoTfing   subject  is  not  establishau  by  fen  exe- 
mlnetion  of  objects  ger  se, 

(4)     Our  Jcnowledge  of  the  laws  of  objects  results,   ac- 
cording to  V;hei?ell,   from  the  colligation  of  facts,  and  ac- 
cording  to  Mill  froiEQ  the  employ sjent  of  the  afcthoda  of  ezperi- 
aental  inquiry.     In  ordor  to  defend  his  poaltion  T^hfewell  in- 
troduces 4  cosoplax  ffi€! ta theory .     Mill,   in  th<?  Lo.i^io  at  any 
ratfe,  att€E2pts  to  dispense  with  ji  ciet&theory  and  still  jus- 
tify' his  position.     I  am  inclined  to  agree  that  to  somtt  ex- 
tent he  succeeds.     If  it  be  p.sked,  for  CASciple,  \Hhht  1»  the 
proper  iaethod  of  inductive  inquiry?  he  gives  a  pr&tty  dafen- 
sibie  answer,   couched  In  object  l&r^tu&ge  tt'rss,     Eov^ever, 
there  are  difficulties  here.     One  is  that  the  cnployta&nt  of 
the  methods  )phich  be  advocates  requires  intuition,     And  a 
second  l8  that  it  requires  aemorj'-.     And  Mill's  object  language 
is  not  equipped  to  deal  with  these.     His  objt^ct  language  is 
equipped  to  deal  with  objects  which  are  perceived  a»  objects, 
«lthin  space  and  time.     But  intultlor  is  not  a  property  or 
quality  of  an  object.     It  is,   instead,  ©r.  act  of  a  subject. 
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However,   he  doea  suggest  »   nay  out  o.f  this  difficulty  by  aain- 
tainlng  thut  all  that  can  be  thought  in  a  g^ijre  description  of 
e  senaetl  dfttua  is  that  it  ^uat  is.     It  is  not  necessary  to  say 
that  it  is  intuit«fd.     But  when  we  begin  to  name   things,   diffi« 
culty  arises,  because  i»e  cannot  narae  itithout  classification. 
And  classification  involves  nore  then  an  assertion  thst  sosie- 
thlng  airaply  is.     It  requires  in  addition  to  this  an  account 
of  prfcdication.     If  wc  deal  only  vith  the  relations  of  units 
of  discourse  to  one  another  there  are  ways  of  getting  around 
these  dlfflcultiea.     But  vhere  the  relation  of  names  to  the 
things  *hich  they  n&iae  ia  conce]m€?d  Mill  begins  to  feel  obliged 
to  supply  not  only  s  description  of  predication  and  its  rule* 
but  also  a  Justification  of  it.     And  here  h«  does  not  succeed 
in  staying  within  his  object  language,     I  have  already  reviewed 
this  fijaterial  but  shall  Just  repeat  one  example,     Anong  the 
ktinds  of  things  that  can  be  nataed  arc  cubjects.     And  these  are 
not  objects,     Utmory ,   the  second  problom  referred  to  &  few 
lines  abovfe.  Mill  simply  calls  a  isystery.     I   think  then  that 
5iill»s  theory  of  imowlt^ge  is  dependent  for  its  Justification 
upon  ft  jKifcta theory  in  Tshlch  intuition  and  meaiory  ere  shotrn  to 
be  among  the  jbup aorta  of  fche  theory,  not  constitutive  elem^ints 
of  the  theory* 

It  seems  to  jae,  then,  that  Skill's  theory  of  knowledge  has 
©saentially  the  same  support  that  Whev^^ell*®  has.  The  follow- 
lag  points  are  illustrative  of  this.  First,  by  "induction," 
each  aeans  the  bringing  together  under  some  raentally  compre- 
hensible fora— concept,  class,  rule,  law,  and  the  like— the 
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basic  el«aents  of  conscjousness  which  in  t.ht;ra8«lv©s  arc  viewed 
&s  noncogni tlY*— or,  at  any  rate,   as  precognltlve— and  If  not 
exactly  irrational,   at  any  rate,   prerational.     To  experience 
the  (data  of  induction  is  not,   properly  speaicing,   to  kno\i  the 
data.     Secondly,   each  sgrees  thr*t  knowledge  Ifl  a  product  of 
the  alnd,   not  of  the  sense-org&ns.     Mill  »nd  Whewell  are  both 
mentalists  to  tills  extent  at  least.     Thirdly,   >te  find  both  men 
agreeing   that  the  mind  in  ftnoying  icnows  soiaething  othor  than 
itself.     Mill  and  Uli€«ell  are  both  realists  in  this  respect, 
1  have  argutd  that  on  thQ  level  of  Induction  itself  this  real- 
iaws  can  only  be  asserted  or  presuppoatd.     Induction  cannot 
prove   the  imSependt^nt  reality  of  thft  s^orld  of  objects.     This 
proof  can  only  be   supplleci  by  e  metatheory  of  induction.     And 
both  kill  and  ¥/hewfell  tend  to  agre©  thi^t  the  world  ■Rhlch  i« 
icnoijm  to  be  objectively  real  is  a  product  of  the  acts  which 
constitute  thlnising  about  experience.      Fourthly,   at   the  same 
ti»e  that  the  independence  of  the  external  vorlc?  ia  asserted 
it  is  to  soae  extent  denied.     The  external  «orld  per  se,   if 
there  be  such  &  thing,   would  be  independently  real  possessing 
itS' own  unknoiBn  characteristics.     But  the  knoi^n  external  iKjrld, 
«hil€    sp&tialiy  external  to  us,  has  an  existence  within  our 
cognition  of  it.     Within  this  cognition  botji  the  external 

world  and  *e  ourselves,  as  objects,  appear.     To  the  Knowing 

as 
mind  ?:€,  as  objects,   appear^ other  then  the  Viorld,     But  within 

such  a  content  we  can  have  the  same  icno^ledge  of  ourselves  as 

*6  have  of  ar^  other  object.     Fifthly,  both  agree  that  to 

too«  ourselves  as  kno^ers—that  is  to  say,  as  <mo»lng  truth 
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from  falsehood— «we  h«ir«  to  think  of  ourselves  in  some  other 
tenss  than  object  tferiiss,     M  have  to  kno«  ourselves  &s  the 
source  of  tbu  foras  of  the  icnoftled^e  of  objeicte,     Wt-  ar«j  no* 
asking  not,  %hat  do  wt  Kr.o^,  and  undtr  «,hat  foraa  do  tie  Know 
It?  but,  Whencfc  do  the  forae  of  knovledge  orifjinateV     Both 
Mill  &nC  ^hewell  seem  to  me  to  glvo  the   same  answer  here: 
They  are  derived  analytically  from  experience.     But  they  are 
justified  intuitively, 

Xet  a  knowlfcdgfc  of  the  forms  of  icno^lcdge  is  not  enough, 
Tht  snonledge  we  generally  want  is  &  knowledge  which  incor- 
porates the  forms  *ith  some  empirical  content.     And  while  it 
is  believable-  that  the  icno^li^dge  of  the  form,^  aa>'  bfe  intut- 
tivt,   it  is  not  so  obvious  ho?   wt  are  to  justify  our  eapiri- 
cal  knowledge.     At  first  sight,   for  Mill  It  stsetas  to  be  the 
case  that  w©  k;noii  that  our  st&t^mtnfcs  about  experience-  are 
trufc  beceus«  tn  langustge  W6  are   siiaply  describing  experience. 
To  say   "The  s]Qf  Is  blue"  is  simply  &  coaplea  way  of  pointing 
to  ths  blue  s}s^»     But  the  situation  is  atore  complex  than  ^iill 
aciinofeledgfes.     There  is,   for  exaiaple,    the  problsa  of  clistin- 
guishia^  bwtweerj  '♦The  sky  is  blue"  and  "'The  sKy  is  blue»   is 
true,"     Mil  would  feel  that  each  of  tht'se  propositions   siaiply 
asserts  that  if  one  were  placed  in  such  ana  such  clrcujastsnces 
one  would  have  such  and  such  experience's.     Ho7;fcver,    there  is 
sore  than  this  involved,     Froai  the  standpoint  of  the  model  of 
the  knowing;   situation  we  can  piccai'o   to  ourselves  the  state- 
ment "The  siQT  is  blue'^  es  involving  a  pereelver  and  what  he 
perceives.     But  iih^it  Is  tho  laodoi  of  the  knowing  situation  In 
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relation  to  the  stateaent   "'The   s-cy  is  blut*   is  true?"     Jflll's 
orientation  requires  that  the  data  of  the  inference,   "The  sky 
la  blue,"  also  constitute  the  evidence  *hich  proves  the   truth 
of  the  proposition. ^^■*" 

rnere  are,  however,   probleais  here  which  Mill  is  ignoring, 
lu  the  first  place,   to  &ak  for  proof  aeeas  to  mt  a  different 
sort  of  question  than  to  ack  for  data.     If,   ea  'iill  holds,   the 
data  also  constitute  proof,   th&n  the  <;iuestion,  f^hat  is  the 
proof  of  any  given  inductively  arrived  at  proposition?   is  non- 
sensical.    If  the  data  and   the  proof  t»ere  one  and  the  saiae, 
no  proof  would  be  neeaed,   or  asiced  for.     But  proof  ±s  reques- 
ted.    And   this  request  for  proof  seeas  to  sae  to  Involve  &  non- 
©aipirical  eplstesiological   subject,   thich  asks  for  reasons 
rather  than  for  data.     It  not  only  astcss    "How  do  you  know 
that  the  sky  Is  blue?,"  but  it  also  asicsi    «Why  do  you  point 
to  the  sky  in  an3«fcring  aay  question,    *Hov4  do  yovi  kno*   that 
the  aisy  is  blue?»?*     There  la  a  decision  here  m-hlch  establishes 
that  sensible  data  constitute  proof.     The  data  theaselves  do 
not  carry   this  guarantee  vlth  them. 

To  return  to  the  exaaple,   "The  sky  is  blue,"  I  think  it 
is  clear  that  such  s  proposition  involves  more   than  a  verbal 
pointing  to  sensory  experience.     All  that  can  be  asserted  on 
the  basis  of  purely  sensory  experience  here,  1  believe,   is, 
"Blue  here-now, «     Therefore,   to  attempt  to  explain  what  we 
afttan  isfaen  we  say   that  the  sky  is  blue  it  is  not   sufficient 
to  poiiit  heavenwards,     Boma  sceptic  could  insist   that  he  can 
see  the  blue  bere-nov  out  not  the  sky  ana  that,   therefor e^ 
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the  propoaition  "The  sicy  is  blue"  and  the  word,  "blue,"  are 
aynonjiBOus  expressions*  And  it  Is  clear  that  they  are  not 
Intended  to  be,  Mill,  of  course,  vould  grant  all  this,  al- 
though he  does  not  use  this  particular  example*  Slut  is  a 
sensation,  th&  sky  is  an  Inference  from  sensation.  There  ere 
t»o  levels  of  language  involvoii  here,  and  also  two  levels  of 
taioving.  There  is  the  level  of  iauaedlate  awareness,  and  there 
is  the  level  of  intelligible  discourse  about  inferences.  But, 
having  admitted  this  distinction,  Mill  is  unable  to  deal  satis- 
factorily vith  it.  On  the  level  of  simple  avfareness  a  fairly 
defensible  case  aay  be  made  out  for  the  contention  that  th« 
data  are  also  proof.  But  they  are  only  proof  of  ©earing.  By 
pointing  to  the  s^  we  can  indicate  «het  "sky  blue"  means.  But 
that  "sky  blue"  is  the  name  of  thet  colour  Is  determined  by  an 
Intellectual  and  arbitrary  act.  And  in  the  case  of  the  pro- 
position, "The  sky  is  blue,"  pointing  to  the  sky  cannot  even 
establish  its  meaning — unless  we  equate  "The  sky  is  blue"  with 
"blue"— let  alone  prove  that  the  stetement  is  true. 

To  say  that  we  know  that  "The  sky  is  blue"  is  true  secfias 
to  get  us  into  an  even  more  cotnplicatec  situation  unless  it 
be  denied  that  there  la  any  difference  in  meaning,  and  In  what 
is  being  asserted  as  true,  between  "'The  sky  is  blue' is  true,  " 
and,  "I  know  that  *The  sky  is  blue»  is  true,"  Mill  would  tend 
to  argue  that  these  statements  are  simply  extensions  of  the 
aost  prlaiitive  description  of  experience  which  we  can  allow  to 
be  posBible,  His  argument  v.ould  be  as  followst  I  know  that 
"The  sky  is  blue"  Is  tz*ue,  because  I  know  that  the  sky  is 
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blue.  And  I  know  that  tta.  «icy  is  blue  because,  in  th&  first 
place,  this  is  u  description  of  ssiy  experience  and,  secondly, 
the  proposition  is  constantly  reaffirmed  by  experience.  Now, 
I  fefcl  that  there.'  is  &  difficulty  here,  but  I  an:  not  sure  that 
I  quite  icnoTR  how  to  point  it  out.  Perhaps  vith  the  aid  of  a 
couple  of  diagrams  I  can  celce  clear  what  I  have  in  aind. 

In  the  first  place,  I  contend  that  1  have  shown  that  iJill 
accepts  the  subject-object  dichotooy.  The  aodel  of  the  know- 
ing situation,  therefore,  for  th&  statement,  "The  sky  is  blue," 
would  be 

subject,— object,  • 
If  the  objfcct  were  simply  the  sensation,  blue,  the  dichotoicy 
fflight  be  avoided,  Horever,  the  object  is  not  the  sensation 
blue,  but  the  blue  sity.  To  say  that  the  only  thing  that  is 
"really"  "there*"  is  the  quality,  blue,  is  beside  the  point. 
For  what  is  seen  is  the  blue  aky,  and  this  would  not  be  the 
case  without  the  activity  of  the  subject  thich  infers  the  sky 
frois  the  sensed  data*  The  proposition  say  be  a  valid  report 
of  experience.  But  although  it  scsas  to  be  merely  a  descrip- 
tion by  the  subject  of  an  object,  it  is  asore  than  this.  For 
some  process  has  gone  on  here  as  &  result  of  which  "the  sky" 
la  a  perfectly  meaningful  teria  which  means  something  other 
than  "blue,"  As  pointed  out  above,  "The  sky  is  blue"  is  not 
the  same  proposition  as  "Blue  is  blue,"  The  former  is  syn- 
thetic, the  latter  analytic. 

The  next  question  is.  How  shall  we  represent  in  a  dia- 
gram, the  proposition  "I  know  that  »Th6  sky  is  blue*  is  true?" 
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The  laodel  Is  still  essentially  subject-object,  but  the  object 
haft  become  saoTti   complicateci  in  that  It  nov.  includes  whet  whs 
Xabeltidi  above^  "subject^^^f  and  might  be  diagraiamed  as  follovist 

aubjectj.-— (subjectj^-objfcct],)  • 
"Subjectg"  above,  refers  to  the  "I"  in  "I  knois. "  And  "aub- 
jcct^^-objectj.",  above,  refers  to  the  expcrltnce  which  is  re- 
ported as  »'Ttie  sky  is  blue,"  A  return  to  experience  (but  not 
to  sensation)  laay  establish  what  the  proposition  "The  sicy  is 
blue"  aeans.  But  I  contend  that  a  return  to  experience  can- 
not prove  th&t  the  proposition  is  true.  In  order  to  get  at 
tht  truth  of  the  proposition  we  have  to  introduce  a  certain 
amount  of  intellectual  curiosity  and  also  &   certain  aciount  of 
talk  about  talic.  For  example,  we  shall  ask.  What  is  the  sicy? 
Itoich  of  Mill*  8  categories — feeling,  substance,  attribute- 
does  it  come  ujider?  And  we  shall  also  be  interested  in  the 
relation  here  between  the  logical  subject  and  predicate.  Is 
it  the  case  that  there  is  an  x.   (the  sky)  and  that  of  it  being 
blue  can  be  predicated?  Now,  whatever  the  right  answers  are 
here,  it  seeais  that  they  are  not  to  be  derived  from  a  !sere  re- 
turn to  experience,  l^hat  is  required  Instead  is  insight  into 
•xperience  and  into  the  fonas  of  knowledge  which  characterize 
propositions  arising  out  of  the  original  laiowing  situation. 

From  the  above  aetei-ial  I  conclude  that  Mill's  aetatheory, 
whatever  it  may  be,  cannot  be  equated  with  the  associationis- 
tic  psychology  of  the  booic  on  Kamilton,  The  associationistic 
psychology  aay  be  the  basis,  or  the  actatheoi-y,  of  the  first 
level  of  icnowledge,  but  not  of  any  higher  level.  Instead 
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irtaat  1»  required,  as  all  the  major  rigurea  in  the  western 
philosophical  tradition  seen;  to  have  recognized,  is  the  in- 
troduction of  the  self  awareness  of  the  knoKflng  subject  and 
of  its  knowing  activities. 

I  suggest,  tlierefore,  that  as  fficmbers  within  the  same 
philosophical  tradition  Mill  and  Iftliewell  are  more  understanda- 
ble, and  tht'lr  philosophies  more  significant,  in  terras  of 
their  likenesses  than  in  terms  of  their  differences.  There 
is  a  knowledge  T*hich  employs  observed  particulars  but  \shich 
is  not  knowledge  of  particulars  in  the  v?ay  in  ^hich  direct 
experience  is  knowledge  of  particulars,  I  have  agreed  with 
am  that  on  the  level  of  tht  person  actually  Involved  in  ex- 
perience, a  statement  to  the  effect  that  the  only  things  ob- 
servable are  particulars  asay  be  d&scriptlve  of  that  experience. 
But  I  contend,  with  TR'hewell,  that  such  a  statement  is  prescrip- 
tive for  a  knowledge  of  that  cognitive  experience  v^hen  the  ex- 
perience and  not  the  particulars  observed  within  experience 
becomes  the  object  to  be  known.  And  I  further  contend  that 
on  this  fundamental  issue  Siill  and  %h«well  necessarily  c^gree. 

B.    Conclusions 

With  the  above  by  way  of  prfeamble,  and  presupposing  th© 
central  chapters  of  the  thesis  as  evidence,  I  contend  that 
the  epistcaologies  of  Mill  and  fhewell  are  in  rundeiuental 
agreement  on  the  following  highly  important  issues. 

1.   They  agree  concerning  their  undertaking.  Their 
episteooiogical  syateaas  are  directed  towards  the  same  end. 


This  end  Is  to  state  the  grounds  of  the  possibility  of  know- 
ledges 

t»       Although  it  is  very  difficult  to  define  "knotrledge" 
in  a  generic  sense,  I  shall  suggest  t*io  definitions  vhich  I 
find  unobjectionable,  I  am  inclined  to  believe  that  Mill  and 
Whewell  «ould  subscribe  to  each.  I  shall,  therefore,  say  that 
the  meaning  of  icnovledge  in  its  generic  sfnse  is  the  second 
Hiajor  point  on  «hich  they  agree.  The  first  definitten  1  shall 
offer  is  that  "knovdedge"  aeans  "true  steteaients  known  to  be 
true  of  experience,  actual  and  possible."  The  second  is  that 
"kno'ftledge"  means  "the  relating  of  particulars. » 

The  tiRO  definitions  are  very  closely  linked.  In  order 
to  understand  the  former  it  is  necessary  to  append  the  latter. 
For,  "experience,  actual  end  possible,"  referred  to    in  the 
first  definition,  is  always  of  particulars.  But  it  Is  not  of 
particulars  per  se.  Instead,  it  is  of  related  particulars. 
I  contend  that  Mill  end  ftheuell  would  agree  that  the  ti»o  de- 
finitions, taken  together,  are  satisfactory  because  (a)  this 
is  something  to  which  everyone  will  subscribe;  (^  it  is  con- 
stantly confirmed  by  the  practice  of  the  recognized  sciences; 
and  is)   it  is  capable  of  support  on  the  level  of  metatheory. 

Vfhen  we  examine  tht  support  »^hich  can  be  provided  for 
theta  on  the  level  of  metatheory  i»e  discover  that  they  have  to 
be  supported  as  true  descriptions  and  as  prescriptions.  As 
descriptive  statements— l.e,,,  as  stateaents  describing  the 
conclusions  of  the  recognized  sciences— they  have  the  support 
of  intuition.  But  ve  can  elvays  ask  ithat  support  intuition 
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has.     As  a  prescription,    the  etatetac-nt,    "Knoitledge  consists 
in  the  rdating  of  particularB,"  ccn  be  acted  on  as  if  it  vere 
ti^je.     But  one  cannot  really  prove  a  prescription  to  be  true 
or  false.     The  moitt  one  can  do  is  prove  it  to  be  universal 
and  necessary.     And  in  order  to  prove  that  it  Is  imiversel  and 
necessary  vti  beve   to  appeal  to  intuition.     In  this  case  we 
claia  to  intuit  a  universal  and  necessary  form  of  knowledge, 
2>,       The  third  aajor  point  of  agreement,   then,  between 
Mill  and  ^heffCtll,   is  that  the  ultimate  ground  of  kno^lfcdge 
is  Intuition,     But  it  is  a  aacaningful  question  to  ask.   What 
supports  intuition?     Keither  fclll  nor  V>hewell  really  "gets  to 
the  bottoa»  of  this  problem,     Instt^ad,   they  carry  their  ans- 
lyatss  of  the  supporting  grounds  of  knowledge  only  so  far. 
Having  gone  this  far  they  then  take  a  stand.     They  jaake  ich&t 
I  called  ©arlisr  &  "decision, «     They  decide  to  accept  the  evi- 
dence of  intuition  as  coercive.     They  decide  to  act  as  if  the 
declarations  of  intuitions  t^ere  incontrovertiblt?.     They  do 
not  first  prove— and,   indeed,  no  one  can,   since  the  number 
of  metatheoriefi  is  theoretically  infinite— that  the  declara- 
tions ofintuition  are  incontrovertible'.     In  order  to  act,  one 
has  to  call  a  halt  to  the  st&rch  for  "first"  principles.     Mill 
and  Whetrell  call  a  halt  «hen  they  arrive  at  intuition.     The 
scientist,   qu&  scientist,  calls  a  halt  much  earlier.     He  de- 
cides to  act  as  if  there  were  particulars  and  as  if  knowledge 
consisted  in  relating  them, 

4,   Because  of  their  particular  orientation  to  the  na- 

the 
ture  of  knowledge,  respi^ctive  analyses  of  knowledge  conducted 
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by  Mill  and  *1aei»ell  focus  on  particulars  and  their  relations, 
Kno*ledg«  Is  about  particulars.  And  particulars  are  "parti- 
cular" in  tvo  sensfifs,  (^  Each  particular  la  distinguishable 
from  ©vejry  other,  An«3  (b)  each  particular  Is  distinguishable 
froa  that  «hlch  jcnowa  It  as  a  particular.  Out  of  this  orien- 
tation arise  the  orders  of  knowledge,  and  tht;  theory,  and  sacta- 
theorl€S,  of  icnoi6lede«,  to  vhich  Mill  end  l>h©«ell  subscribe. 
The  fourth  basic  point  on  ishich  they  agree,  then.  Is  the  neoes- 
aitgr  of  realisa, 

5,  The  fifth  essential  point  of  agreement  between  thea 
is  th&t  a  correspond enc©  theory  of  truth  is  the  theory  to  b« 
preferred.  Although  they  disagree  as  to  the  existential 
status  of  particulars,  and  although  they  disagree  as  to  the 
manner  of  their  relation,  they  agree  that  knowledge  is  the 
relating  of  partlcularis.  And  they  agree  that  in  a  stateifient 
we  assert  the  aenner  in  vhlch  particulars  are  related.  They 
also  agree  that  a  stateraent  is  true  if,  in  fact,  particulars 
are  related  In  the  canner  in  which  they  ere  asserted  to  be  re- 
lated, (Error,  of  course,  also  consists  in  the  relating  of 
particulars.  But  this  does  not  affect  the  vftlidlty  of  the 
assertion  that  knowledge  consists  In  the  relating  of  parti- 
culars. Nor  does  It  affect  the  validity  of  the  assertion 
that  in  a  true  stateaent  particulars  have  the  saaie  relation 

in  the  statement  that  they  have  in  reality.) 

6,  Concoait&nt  «lth  their  subscription  to  realisa,  and 
to  a  correspondence  theory  of  truth.  Is  their  subscription  to 
the  spectator  model  of  the  knovring  sltu&tlon. 
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7.   The  seventh  iaportant  point  on  vhich  they  agree  is 
that  there  are  thret  basic  methods  of  knoising:  Intuition,  in- 
duction, und  deduction, 

8«   They  further  agree  that  the  kinds  of  kno»iledge  are 
related,  and  that  it  is  possible  to  construct  a  classification 
o*  the  sciences  «hlch  jaaices  clear  the  manner  of  tht-ir  inter- 
relation. ^4^ 

9,  They  agree  that  the  content  of  knowledge  differs  from 
the  form,  and  that  the  content  is  arbitrary  and  illogical, 
whereas  it  is  the  form  ishich  the  nind  knows  best.  They  elso 
agree  that  although  the  form  la  possibly  capable  of  being  em- 
pi  rically  discovered,  once  discovered  it  is  seen  to  be  pre- 
scrlptlY©  as  well  as  descriptive, 

10,  Each  agrees  that  the  role  of  the  kno*er  is  complex, 
and  highly  slgnificarit,  and  has  to  be  esteblished  by  a  unique 
type  of  inquiry  (meta theory) .  But  F^hewell  is  aore  conscious 
than  is  Mill  of  a  necessary  distinction  between  a  knower  which 
can  be  investigated  by  psychology,  and  a  knoicer  vhlcb  is  ger- 
mane to  eplsteaology— i.e. ,  a  knovier  »ho  can  distinguish  truth 
from  falsehood, 

11,  £ach  agrees  that  icnowledge  is  not  entirely  explica- 
ble. !nais  inexplicabillty  arises  In  part  because  no  reason 
can  be  given  for  the  nature  of  its  sensuous  content.  And  it 
arises  in  part  because  there  are  always  statements  Hfhich  we 
"kno*"  to  be  true,  but  vhich  ve  cannot  prove  to  be  true.  These 
stateaents  can  only  be  incorporated  within  knowledge  by  an  ap- 
peal to  an  intuitive  knowledge  of  those  truths  which  are  basie 
to  all  others. 
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Since  Mill  ano  *lic«ell  can  agree  on  thes*    eleven  it&sSp 
and  since  these  items  are  basic  to  any  eplsteaoloilcsl  systeia, 
I  contend  thRt  their  theories  of  knoiledge  are  not  so  far 
apart  as  they  %t  first  glsncc" appear  to  be.     Furthernorc,   if 
we  regard  1^h«ii«ll  as  e  Kantian  and  Mill  as  a  positivist^i   then 
wfc  Eiay  generalize  upon  the  preceding  observation.     To  the  extent 
that  l^hevell  is  a  Kantian  an^  Mill  a  positlvist,  Kantian  and 
posltiviatic  theories  of  knowledge  are  not  so  far  apart  as 
is  soraetiaes  supposfcd.     In  fact,   if  Vvheisell  end  Mill  are  typi- 
cal representatives  of  the  "istua'*  suggested,   then  I   contend 
that  to  distinguish  Kanti&j:is  froai  posltivists,   (^u&  eplstemo- 
logists.  Is  not  imliKe  distinguishing  animals  froia  quadrupeds, 
horses,  asses,   and  ponies. 
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though  he  does  not  say  a  great  dtal  about  it.     Time-,   for  him, 
is  a  fora  of  perctption  and  of  Intuition.     There  is  a  factual 
science  of  time,   and  a  pure  science  of  time.     The  factual  sci- 
ence deals  «ith  that  which  is  Jjerccive^d  under  the  foria  of  time. 
Here   the  sidereal  day   functions  as  i*  unit  of  itteasurtiiient.   The 
pure  science  of  ti:se  has  the  Idea  of  tlnae  as  its  subject 
matter.     The  naae  of  this  science  is   theoretical  arithiisetlc — 
"the  speculative  doctrine  of  the  properties  and  relations  of 
nucibers.**     Whewell  relates  the  two  sciences  of  tlsje  by  intro- 
ducing the  tercHS  "rhythns"  end  "repetition,"     Bhytha  signifies 
"the  recurrence  of  tliaes  siailarly  aiarkcd."     Frota  "the  repeti- 
tion ?!.hich  tine  adatlts  of"  v,e  "collect"   the   conctption  of  nuis- 
toer.     The  best  ©usiaifiry  of  the^-ell's  viens  concerning  tlae  is 
found  in  Philosoghy  of  the  Inductive  Sciences.   I,   1£5-13£, 
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^2  See  ?.hevell.  Philosophy  oi]   the  Inductive  ScJcnct  s.  I, 

^'*  Ibid. 

1&  Ibid. 

10  Ibid.,  II,  651, 

1"^  'fiheweli.  Of  Induction.  77. 

^^  see  *hevell,  Ql  Induction  743,   and  phil9S99>iy  M  £i£- 
cQvery.   li9i;-£99, 

^^  I   should  liice  to  say  one  or  two  thin^js  in  support  of 
V^hewell's  ethical  position.     The  content  of  his  ethics  I   ccn- 
not  entirely  accept.     Ror  can  I   agree  with  him  that  his  ethi- 
cal theory  has  the  support  of  divine   revtlatior,     nut  where 
his  methodology,  or  istiat  he  *ould  call  his  philosophy,  of 
ethics  is  concerned,  1  believe  his  arguraents  to  be  essentially 
valid. 


I  agree,   Tor  example,   that  ethics  has  first  of  all  to  be 
distinguished  from  psychology  and  anthropology,   for  ethics 
h&3  tlie  peculiarity  of  being  prescriptive.     And  Blthough  I 
fierce  Vilth  Schlicic  that  "oui'ht"  aie^ns  no  more   thfir   "somebody 
wants  mfc  to  do  aoaiething,"   ir.lth  tht?  proviso  thot  one  of  those 
soacbocy's  aay  be  layself,    this  definition  of  "ought"  does  not^ 
I   thim^.,   turn  ethics  into  an  fcrapirlc<:;l  scicnct.     For  the 
"oUfc'bt*'   can  stiii  be  interpreted  in  either  of  tro  *3ys,   naaely, 
as  the  deaand  of  emotions,   appetites,   and  affectivities,  or 
es  the  deiE:ind  of  reason.     As  I   see  it,   the  laorcs  result  fros 
the  foraer,   a  noral  code  froa  the   l&ttcr.     That  the   two  are 
distinct  is  clear.     A  aan  may  very  well  viol&te  his  aioral  code 
in  adhering:  to  the  saores.     And  the  reverse  is  equally   the   esse. 
I^rtjieraore,   although  there  is  some  individual  varirstlon  where 
the  »oral  code  is  conceited,   there  is  prc^tty  gcmeral  a^rree- 
ment  ?vithln  any  group  as  to  vhat  ^he  moral  code  is.     And  the 
Boral  code  is  not  established  inciuctivcly .     It  is  not  estab- 
lished by  going  around  asking  people  what  the  aoral  code  is. 
A  peculiar,   and,   I    think,   definitive  feature,   oi'  a  tsoral  lavt 
is  its  absoluteness.     V.here-  a  moral  law  holds,   there-  is  no 
rooB  for  freedoij,   and  ^here  there  is  room  for  fretdon  there 
can  be  no  talk  of  morality.     ''Thou  shalt  not  steel"  as  a  s^oral 
law  la  absolute  even  though  the  raores  aay  condone  stealing. 
And  the  reverse  side  of   the  coin  is  tliat  if  one  la  free  to 
steal  or  not  to  steal.   It  aakes  no  sense  to  talk  about  the 
morality  of  stealing.     Or,    to  tsicc  a  further  example,   to  eat 
aeat  on  Frid-iy  is  not  for  me  a  ?Boral  problem  since  I  am  free 
to  eat  fueat  on  Friday  or  not  to  eat  it.     I  agree,   then,  vlth 
Rhewell  that  luorality  means  aeti.on  in  accordance  with  a  uni- 
versal and  necessary  rule.     And  I   further  agret^  with  hi®  that 
these  rules  spring  frota  reason,  not  frost  the  appetites,   emo- 
tions,  and  affections.     For  only   reason  can  give  to  rults 
that  universality  and  necessity.     To  the  extent  that  me.r\  de- 
cide in  conformity   to   reason  they  necessarily  decide  alike. 
To  the  extent  that  they  decide  in   conformity   to  the  other  ele- 
ments of  their  nature,    they  do  not  necessarily  decide  aliice. 
As  far  as  I   can  make  out  this   is   the  only   sensible   explana- 
tion which  can  be  offered   to  account  for  the  difference  which 
always  exists  between  the  stores  of  e  society  and  its  moral 
code. 

^^  See  Ihewell,  Philosophy  of  the  Inductive  Sciences. 
■Preface,"  6.     C£.   ibid..   1£6,   £17.     See  also,  Vhev^ei;.,  On  the 
Philosophy  oX  I-iscoycry.    -Tt.;   Imcasse,   0£»   cit.'.    56-57,   and 
jft.K,    Stoll,   Lhe^'eI3.*s  PhilrOSophy  of  Imtuctlor.   (Lancaster, 
19J69),   SO. 

^^  S«e  Ducasse,   0£.   pit..    56-57, 

^^  Ifttiewell,   Philosophy  of  liscovery.    S07. 

^^  Ibid. 


^*  Tho»C;  clsicis  are  supported  by  a  number  of  quotations 
which  I  have  Included  in  Chapters  III  &nr;  IV  of  the  thesis. 
But  I   fet'l  that   soacf  clocuajentatlon  ahould  be  g-Ivct.   at  this 
point.     On  1;;hfe.  PhlX9aoDhy  g£  liscovbry   states  cle&rly  the  ap- 
peal T^hlch  Plato •»  vie* 8  had  for  ^he^ell.     At  one   point  V;hc«ell 
asks  lihfether  Plato  or  Aristotle  hac   tht  truer  viev*  of  nature 
and  of  science-,   and  he  decides  that  on  thia  point  "trc  rsust 
glvft  the  preftiricince  to  Plato."     Plato's  vinv:  th;it   the  visible 
world  is  a  "fleeting  and  changeable  shadow"  of  a  "real  intel- 
ligible «orld"  is,   says  &hev.«ll,   "tixtravagant."     Nevertheless, 
Plato  was  right  in  seeking  "the   forms  of  this  Inttlligible 
Things."     (£ee  Oj^  thfc  Philosophy  of  Lis  cover/.   S:9.)     Plato 
was  also  right  in  supposing   "that  the  universe  is  f raised  upon 
^^^  pi  vine  MSMl   that  man  cen  to  b   certain  extent  obtain 
sight  of   these  Ideas;   and  that  when  he  does  this,  he  knoT^s 
conctsrning  the  universe."      (Ibid..   ZbZ,)     I  do  not  see  hov., 
on  the  basis  of  such  a  view,  man  can  properly  be  anything  but 
an  "observer." 

But  the  position  nhich  lF,he?;ell  usually  defends  is  that 
sa&n  is  an  "interpreter"  not  merely  an  "observer."     This  I   call 
the  "Kantian"  eleatont  in  ifihewell's  philosophy.     The  propriety 
of  calling  it  "Kantian"  is  indicated  by  passfiges  such  as 
Philosos)hy  of  the  Inductive  Sciencfeg.II.   Z17-?19,     Here.  ?heipell 
discusses  K&nt's  "Copernican  revolution"  and  concludes  that 
Kant  has  succeeded  in  ahoifving  that  "Ideas  and  Things,    the  Sub- 
jective and  the  Objective  elements  of  our  kno^ledgG«  are  op- 
posed, yet  related   elements,  both  eluaents  being"  equally  real 
and  eQuslly  Indispensable,"     In  the   following  passage  thc^rc 
Is  an  «ven  sore  explicit  ecknoiRiedgiaent  of  his  in-'ebtednesa 
to  Kant,     The  folioming  c,uotiitJ,on  is  frofo  a  paper  written  by 
'^heiftell  on  the  occasion  of   the  publication  of  j*lansel»s  Pro- 
le>f o-iriena  i^Of^ics.     It  is  necessary  to  stress  that  Shevell  iRrote 
thfe  l^ollo^in^  sentences.     The  reference  In  the  t;uot,<iition  to 

Tr.   Vshe^ell"  is  ;clsleading,   since  it  Jtilght  suggest  that 
someone  «ls<2  is  the  author.     Such,   however,   is  not  the-  case, 
Whewtoll  is   the  author:    "Kant  considers  that  Space  and  Time 
ere  conditions  of  peirceptlon,   and  hence,    sources,  of  necessary 
and  universal  truth.     Dr.   V.h€*vell  agrees  with  Kant  in  pl?jcing 
in  the  islnu  certain  sources  of  necessary   truthj   he  calls 
these  Fundaaental  Ideas,   and  recicons,  besides  Space  and  Tiae, 
others,  as  Cau8<&,   Ijiiceness,  Substance,   and   several  more," 
(Ibid. t   I,   6.)     Concerning  these  "conditions  of  perception*^ 
V.ht;i?.ell  Sd^ys   (1)    that  «e  have  pure  sciences  of  the-;-;:,   and   (l-) 
that  we  employ  thesn,  &nd,   especially,    the  Conceptions  to  which 
they  give  rise,   to  t^ccoKpllsh  thfc  colligfttion  of  facts,  fhcre 
the  pure  scie;ncos  of  the  Ideas  is  concerned,  nan  seems  to  re- 
aain  &n  "observer."     But  in  the  colligation  of  facts  he  be- 
coaes  an  interpreter.     The  collli^Htion  of  facts  coxes  about 
wh«n  "some  Conception  Is  ©uperlnduc£d  upon  the  Facts.''   (liiid., 
II,   50.1     '^"^  ">ay  e^pply  this  tera  Z-'-the  '^'olligation  of 
{•"acts-^  to  every  case  in  vhich,   by  an  act  of  the  Intellect, 
we  establish  a  precise  connexion  acaong   the  phenomena  v.hich 
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are  presented  to  our  Sfenoes,     The  Itnowledge  of  such  connexions, 
accuisulated  zind   systeiaatlsed,   la  Science."   (Ibid..   ?S)     It  is 
in  dett-rffilning  ho*   that  which  is  given  to  the    senses  can  best 
be  relfated  by  that  which  la  supplied  by   tht   nilnd   that  aan  be- 
comes the  Interpreter  of  nature, 

E.W«   Strong,   speaking  of   the  Kantian  and  Platonic  tle- 
ssents  in  ^ihewell's  philosophy,    says  thtt  Whewell  "vacillates 
betiiecn  a  Kantian  doctrine'  of  jt  priori   relations  of  thought, 
and  a  Christian  Platonic  doctrine  of  eternel,   rational  forras 
in  the  Mind  of  God  ....  Vheweli's  assertions  about  Ideas 
are  •    •    •  usually  Kantian  in  character  •    •   •    j   but  this  greater 
freciuency  is  no  rcllntiuishiaent  of  Platonic  realiswi,"     JJ.^'. 
Strong,    '•Mlliaa  TSheT^ell  and  John  Stuart  Mill:   Their  Contro- 
versy  about  Scientific  Knowledge,"  Journal  of  th£  History'  o£ 
f.dViiS  XVI    (1955),    £J.;J:.      (Cf.   V-hcif.eil,   Oji   th^  ?hJloso;}hy   of 
Discovery.   Z59j    "I  do  not  conceive  the  doctrine   ,    ,    ,    to  be 
at  all  obsolete  •    •    •    that  the  Cause  and  Foundation  of  the 
Oniverae  is  a  Divine  Mind:   and  from  that  doctrine  it  neces- 
sarily  follo?-8,    thi.t  the  lisTis  of  the  Universe  are  in  the 
Ide&s  of  the.-  LI  vine  Mind.") 

^^Therc  are  two  major  discussions  of  the  problems  in- 
volved here.     The  first  is  in   the-  Philosophy  of  the  Incuc- 
tlye  Sciences.  I,  164-k76,     This  is  Book  Three  of  tht  first 
voluffit,   feiiti  is  entitled,    "The  Philosophy  of  the  Mechanical 
Sciences,"     The  second  is  in  Voluisc  II  of  the   same  irork,    572- 
594.     This  Is  ©n  <sss4»y   included  in  an  ©ppendix  to  the  second 
volusto  &nd  Is  entitled,   "On   tho  Nature  of  the  Truth  of  the 
Ls«s  of  Motion,"     The  ambi|*ulty  which  f.ords  such  as  "matter" 
and  "resistance"  have  for  Vihemell  seems  to  orl>.;lnate  in  the 
fact  that  our  "knowledge"  of  these  tenas  is  soaetiaes  said 
to  be  derived  frooi  tv.o  sources — sensations  and  thought.     The 
ambiguity,   and  Khewell's  attciipted  resolution  of  it,   are 
euggfcsted  in  the  follovlng  passage:    "We  have  thus  seen  •    .    • 
the  origin  of  our  conceptions  of  Force,  Matter,   Solidity, 
htid  Inertneae,     It  has  appeared  that  the  org&n  by  *hich  *e 
obtain   such  conceptions  is  thiit  very  muscular  frane,   which 
is  the  isain  instruaent  of  our  perceptions  of  space j  but  that, 
bfe.sldes  bodily  sensations,    thtse  ideal  concfeptions  like  all 
the  others  shich  v;fc  have  hitherto  conaidfered,   involve  also 
an  habitual  activity  of  the  raind,   giving  to  our  sensations  a 
meaning  y^hlch  thty   coulc  not  othfervrise  possess,"      (Ibid.,   I, 
191.)     Ilsewhcrfc  V-ihi«»ell  setms   to  drop  the  notion  that  our 
fliUBCular  frame  is  the  organ  by  iphlch  we  obtain  a  conception 
such  es  matter,   ^matter"  b&lng  defined  ss  "that  v.hich  re- 
sists or  reacts  tvhen  &.ct6d  on  by  force,"     Clbid.»  II,   570,) 
\fehcn  he  is  discussing   the  establishment  of  the-  principles 
of  dynaailcs  he  claims   that   "the  nature  of  matter  is  no  more 
unknown  to  us  th&n   the  nfetur«  oi'  space  or  of  nualjtr,"   (Ibid,. 
I,   i.27.)     The  certainty  rl;ich  is  here  ascribed  to  our  Knov- 
ledgtr  of  a&tter  Is  said  to  originate  in  the  fact  that  our 
Knowledge  of  matter  is  a  Knowledge  of  "cfert&ln  relations 
vkhlch  are  tht  necessary  ground'*ork  of  our  knovledge, "     This 
view  is  in  keeping  »ith  the  view  expressed  in  ^hewell's  dis- 


cussion  ol    the  classlfi cation  of  the  sciences  inhere  Force, 
Matter,   ana  Incrtie  art  listed  ss  "Fund Jim*: ntal  Ideas  or  Con- 
ceptions,"    (Ibid,,  II,   117,)     Uoyi,   liJtfis  and  Conceptions  are 
not,  Vihewell  maintains,   derived  from  fcxperitncfc,   but  froin 
thinking   about  it,     Kuiaerous  passages  could  be  cited   to  sub- 
stantiiite  this  contention.     But  perbups  one  ^ill  sufficc^i 
•»Sy   the  course  of  speculation  contained  in  tht  last  three- 
Chapters,  we  are  again  led  to  tht   conclusion  which  «te  have 
already   stated,   that  our  knowledge  contains  en  ide&l  eltaent, 
and  that  this  element  is  not  derived   froa  expt^rience,"   (Ibid, . 
I,  74,)     Tht!  chapter  from  vhich  the  above  sentence  is  quoted 
is  iintltled,    "The  Fundaatntal  Ideas  Art-  Hot  Derived  Frots  &t- 
pfcrlence," 

^^  For  characteristic  uses  of  the  term  "media,"  in  the 
•ense  in  isiiich  fehexiill  sub  scribes  to  media,    see  Philosophy  of 
the  Inductive  Sciences..   I,   1:77,   end  II,   Z2B, 

"^^  lavaanuel  &ant,   Criti^^ue  o£  Pur£  Bcason .   tr,  N,K, 
Sffllth   (London,    1950),   A  S70-'A  S71, 

«Thef  term  Intuition  (in  its  most  rigorous  sense)   is 
spplicfcibltJ  only  to  that  asode  of  conteniplation  in  which  *e 
•    •    •   looK.  st  objects  as  jaade  up  of  parts,  tnrt  apprehend    the 
relations  of  those  parts  at  the  sgibg  tlise  and  by   th€   sofce  act 
by  ifhlch  «e  apprehend   the  objects  theraselves,"     (?.hc^ell, 
Philos9phy  of  the?  Inductive  Sciences.   I,   90,)     ^hewell  does 
not,  however,   consistently  employ  the  terra  in  the  manner  here 
stipulated.     He  says,    for  exa^aple,   that  "intuition"  might  be 
used  to  refer  to  '^thosc  c&ses  in  which  we  necessarily  appre- 
hend relations  of  things  truly  as  soon  es  wt  conceive  the  ob- 
jects distinctly,"     (Ibid..  II,   604,)     He.   then  goes  on  to  say 
that  in  this  sense  axioms  aay  be  said   to  be  knoirn  by   intui- 
tion.    And,  as  not«d  in  the  text,  he  slso  has  an  expression— 
"the  sight  Vihich  produces  »tnoTf^lcdge" — vshich  signifies  vhst 
today  would  generally  be  cslled  "intuition, 

^®  lllUaa  %li«well.  Of  Induction  with  lapecial  Peference 
>  £•  StuErt  Willi's  £yste;3  of  Lo>-ic   (] 


M.  Sl«  £•  St^grt  Willi's  &ysteai  of  Lo>-ic   (London.   1849),   ?7. 


**     The»e  axioms  s-re  said  to  be  e.s  follows,     (1)   Nothing 
can  take  place  vlthout  fi  cause,      (i;)    iffects  are  proportional 
to  their  causes,  and  causes  are  measured  by   their  effects, 
(5)  Efejtctlon  is  equal  and  opposite;  to  action,     See  V'h^well, 
Philosophy  of  thi-;  Inductive  Sciences.  I,  178-165, 

2i  {*ill,  Loiac.   I,   IS. 

^^  A  theory.   In  the  sense  of  a   theory  about  the  facts, 
iaust  not  b«  confused  vith  -ahfit  I  called  efcrlier  g  "theory  of 
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knovilecige,"     That  kno'Jsletlge  consists   In  the  relcting  of  par- 
ticulars is  an  exa;aplc  of  what  I  aean  by  a  theory  of  itnow- 
ledge  stateiaftnt.     The  thtory  of  gravitation  is  an  esasplc-  of 
what  I  mean  by  a  th&ory  about  the  facts.     For  documentation 
of  the   statement   that  theories  may  becotae   facts,   see,  ^.£»j» 
VihJjttell,   philoao:)hy  o£  thfc  Ipc-uctive  £cienc&s.   I,    L4,   and  Qjn 
the  ?blIos-3;:!hy  of  gisco'verv.   41.4. 

^^  V^heweli,  Philosophy  of  the  Ir.cuctive  Sciences.  I,  467, 

^^  Whewcll,  t^  Induction.  34. 

^"  1^'ht'wellji,  Philosophy  of  Pigcovfcry.  S4ft.  ^.  Of  Induc- 
tion. SO-Sl:  ^2!J^^  Philosophy  of   the  Inciuctive  SciivncesT"  is, 
la  reality,  no  less  historical  than  the  History  ?;hich  precedea 
it.  The  History  of  the  Inductive  Gciencea  is  the.  history  of 
the  discoveries,  aiainly  so  far  es  concerrs  the  F&cts  ^hich 
mere  brought  together  to  fora  sciences.  The  Philosophy  is. 
In  the  first  ten  Books,  the  history  of  the  Ideas  and  Concep- 
tion a.  by  aeans  of  which  the  facta  »ere  conntctec,  so  rs  to 
give  rise  to  scientific  truths." 
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Ihcitell,  Of  Induction.   76. 


"""  In  support  of  his  clali^  that  the  perception  of  dis- 
tance Involves  an  inferfcncfe,  V^hevcll  cites  Berkeley's,  |>n 
isisay   tQi&ards  ^  new  !^'heory  ££  Vision.     See  Vibcj^cll,  Philosophy 
oj    the  Indue tlvfc  ^clfc-nccs.  I,   11^.,   116,  287. 

^^  1^'hevell,  Philosophy  gt  Pi  a  co  very.   «^66. 

^'^  Ihicl..   SOO. 

^^  To  employ  the  tera  "object"  to  refer  to  both  ideal 
and  sensible  entities  aay  Sfcea  ambiguous,  but  It  appears  to 
be  consistent  with  %he"Bell»s  usage.  This  tcrainological  pro- 
blejB  is  discussed  by  hlca  in  an  essay  entitled,  "Of  the  Intel- 
lectui^l  Powers"  reprinted  in  the  Philoaoghy  of  liscovery. 
Sote  the  phrase  "raental  objects"  in  thcj  folloylng  passage 
Jfroa  philosophy  ^f  liscovery.  444 1  "In  using  the  tera  Ideas 
to  describe  the  'iiental  sources  from   which  Conceptions  derive 
their  validity  in  densonstristion,  I  &m   employing  a  phraseology 
which  I  have  already  introduced  in  the  Philosophy  of  the  In- 
ductive Sciences o  But  indepc-ndtntly  altogethtr  of  this,  i 
do  not  see  what  other  tens  could  be  t-aployed  to  dtnot(.  the 
mental  objiicts,  attributes,  or  powers,  vhetevf.r  they  bt,  frore 
Mhich  Conceptions  derive  their  evidence;,  as  reaionstratlve 
Truths  derive  their  evidence  from  Intuitive  Truths." 

41-  %hewell,  Philosouhy  of  the  Inductive  Sclenc£s,  1,  £9E. 


^^'  ibid.,  eii-eig, 

*'^  ^tiewell,  PfalXosQjhy  p^  thb  Inductive  Science  a.  1,  £65, 

^^   ?.hswell,  2£  Xncuctlon.  75-76 • 

^^*  J»£«  Feibleaan,  "Datum,"  D,D.  Runes,  o^.  clt,,  7?, 

'^  'fthewell,  Phlloaophy  of  the  Inductive  Sciences.  II,  QH, 

*'    See  filliam  Vvherell,   ^ovum  Qf^Hnon  Bono  vat  usi   (London, 
1858),   114.  £f,,  MieviCll,   ?hi:|.osoi?by  of  tlscovery.  462, 

'^^  ifjliei?©!!,   KoYuai  Organon  fienov&tua.   llii. 

^^  For  example,   rroia  a  knowledge  of  the  ellipse  in  which 
Mars  travfeis,  ont  can  dtcuce   the  position  of  Mars  in  the 
beavfcns  &t  &ny   tiise  in  the-  future, 

^  Whewell,  Philosophy  of  rigcovery.   ?G0. 

^^  IbM.*   S71. 

S^'  V^hewell  dlBcueses  this  problem  in  autny   places.  In  the 
present  chapter  I  shall  folloi*,  for  the  :.nost  part,  the  discus- 
sion in  the  PhilosaDhy  of  tht.  Inauctlve-  i^cienstj.,  Bk»   JCIIIi 
"Of  Methods  Employed  in  the  Formation  of  Science," 

^^  Sh€¥?«ll,  21;  Inductiofi.  14. 

*^^  hhewell,   ijQVuta  Or^£.non  Re  nova  tun.   116, 

^^  t^hewell.  Philosophy  st£  iil£  Inductive  Sciences,   II,   £-0. 

S6  Ifebewell,  '2L  Induction.   1&, 

^^  ^hewell.  Philosophy  oX  t^ie  Inductive  Sciences.   II,   27, 

^^  Xbic,.   eo. 

^^  Ibid,.   SI. 

^^  Ibit?, 

^^  Ibl<i. ,   C£-54, 
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®^  Ibid..  ?3e. 

®2  Ibid.,  446. 

®*  XblQ..  S62. 

^'^  Ibi<^«*  8-7. 

^®  IMd..  16, 

®'''  XbJQ*.  6ia. 

6®  Ibid..  860. 

^^  The  exaaplea  in  this  paragraph  are  ?hewell»8.  See 
/sophy  of  the  Inductive  Sciences.  II,  56?. 

"^^  \»hevell,   Fhllosophy  oX  t^e  jLnouctive  Sciences,   1.1,    ZQt, 

"^^  Ibid,,    gfcg. 

'''^  Whewell,   Philosophy  of  Diacovcry.   29. 

*^^  liihcwell.  Of  Induction.   Z7, 

^^  See  Whewell,  Philosophy  g£  the  Inductive  Sciences. 
II,   117. 

'^'^  S^e  ^bid..   I,   166-165, 

'^^  See  ibid..  II,   451-440. 

''"^  Ibid. 

"^^  Ibid..   4?.5. 

'''^  Ibic.   I,   166. 

SO  See  ibid.,   167-170. 

®^  XbiU..    169. 

^^  Ibio..   II,    445S. 

®^  Ibici..   I,   175. 
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^^  Ihettall,  PhlXosoahy  of  riacovery ,   363-S70.     I  have  a 
fur  criticisms  of  thei^cTT's  usage  of  the  c/xprcssions  "First 
Cs.use"  and   "final  Cause."     I   ahall  nor  dt-.al  vith  these  terms 
in  order, 

Leavli;.;',  asilclc   trie   usucl  criticisias  Tshlch  con  be   raised 
against  Uu    v«trlous  cos.uologieal  proofs  for  the  eiiistenco  oT 
fi  First  Cause,  we  can  still  be  critical  of  Vfheivell»s  usage  of 
the  tern  "First  Ci.;use«  because  this  usage  introduces  certain 
amblguitifcs  into  the   term  "cause".     In  the  first  place-,   'fehile 
«e  may  be  able  to  conceive  the  First  Cause  as  a  pother  or  force 
It  is  not  clear  *het  sort  of  d«aand  is  jaade  here  by  \^hewell 
upon  our  thought.     The  particular  force  which  h&  calls   the 
First  Caiuse  is  given  thiv  negative  chwracteristic  that  it  is  not 
included  within  the  course  of  nature.     Although  it  is   the  be- 
ginning of  the  present  cycle  of  organic  nature  it  is  not  It- 
self part  of  that  cycle.     But  ho\s  *e  ore   to  thinX  of  it,  or 
conceive  it,   quia  force  I  do  not  Knov;.     It  is  clear  thtt  if  it 
be  non-natural  ire  cannot  conceive  it  by  means  of  ansilogy   froa 
the  natural  causes  with  t^tiich  ve  are  familiar.     Secondly, 
natural  c&uaes  have  the  characteristic  that  they  are  necessary, 
thst  is   to  say,  only   such  snd  such  causes  produce  such  and 
such  effects.     But  this  particular  icind  of  necessity  *)shevtell 
does  not  succeed  in  decjonstrating  in  tht-r   case  of  the  First 
Cause,     Thirdly,  V^hev-ell  tells  us  that  all  the  palaetiological 
sciences  point  to  the  same  First  Cause,     Nov,   it  seens  to  me 
that  this  introduces  a  very  difficult  connotation  into  the 
Idea,  of  cause.     The  idea  of  a  cause  capable  of  producing  any 
effect  whatever  is  not  foreign  to  the  idea  of  cause  "in  gen- 
eral,"    X,   for  ©xsKple,  have  no  difficulty  in  thinking  of 
energy   In  this  »ay.     But  I  aia  not  sure  hoT    scientific  such  a 
cause  is.       In  science,   at  least  as  T5/hewell  expounds  it, 
"cause"  usually  aciins  the  cause  of  some  specific  effect.  The 
specific  effect  of  ishich  the  First  Cause  is  the  cause  is   the 
universe   taken  as  a  tshole.     It  is  very  difficult  to   take  as  a 
datua  the  universe  as  ajRhole,     But,   leaving  this  difficulty 
aside,  not  only  Is  the  First  Cause  saic  to  be  the   cause  of  the 
universe  as  a  whole,   it  is  &lso  said   to  be  thu  cause  of  all 
that  occurs  «itbin  the  universe,     And   this  sakes  for  confusion. 
For  exaaple,  I  persuade  rjjyself  that  gravitation  is  a  cause  of 
the  aiotions  of  the  planets.     And,   at  the  saae  tiae,   I  hold 
that  the  First  Cause  is  t^e  cause  of  motion  of  the  planets. 
If  gravitation  were  said  to  be  a  Tor.fs,'"  or  species,  of  the 
First  Cause,  in  the  T.ay  in  vvhich  light  is  a  "forra"  of  energy, 
it  i«ou1g  then  be  easier  to  conceive  gravitation  and  the  First 
C&use  as  c^nxpes  of  the  planetary   motions.     But,   in  the   foina 
in  fthlch  ^liet^ell  has  expressed  his  vievs  about  the  First 
Cause,  I   do  not  find  his  views  intelligible. 

My  opinion  is  that  ^hewell  is  here  attempting  to  include 
within  one  order  of  knowledge,   statenents  Vfhich  do  not  belong 
to  the  same  order.     If  *e  taice  ^hewcll's  ^cch£:rlcr<l  Euclid  as 
an  instance  of  first  order  icno*ledge,   then  his   state. -ucnts  about 
gravitation  belong  to  second  order  knowledge,  because  the>'  pro- 


vide  th«  ground  of  his  first  order  knotvledgt.     Ha  also  tries 
to  include  ffltatfeEcnte  about  tht;  First  Cause  as  second  oroer 
knowledge,  whon,   actually,   such  statements  belong  to  e   third 
order  of  -        'cOg*;.     Or,   at  nny  rate.   It  is  ^iry   opinion  that 
such  Stat  is  belong  to  third  order  knowledge.     For  such 

8tat€(i3ents  provide  the  ground  for   the  theory  of  «fravit>-. 
Hhevfell  does  not  ticcept  the  force  of  gravity  as  an  ultimate 
ejwplcin&tory   csuat    or  forct.     Instead  he  &sits>  V^hat  is  the 
cs-ust  of  it?     And  his  snawer  is  that  the  caust  of  gravity  is 
the  First  Cause,     To  reftr  ag£dn  to  the  analogy  I  have  em- 
ployed above,  I  laight  accept  light  as  the  csoce  of  the    process 
celloc".  photosynthesis .     But  I  also  aiight  ask,  rhat  is  the  cause 
of  light?     And   to  this  last  c^uestion  I  might  give  the-  ansrer. 
Energy.     Sy  knowledge  of  energy  as  ce.use,  and  jsy  knovltKlge  of 
light  as  cause,    therefore,   when  expressed  in  this  way,  belong 
to  t«o  different  orders,   vith  the  foraer  bein^r   the  ground  of 
the   latter.     Similarly  I   feel  that  Yfhev-ell's  kno^lv^dge  of  a 
First  Cause  is  not  of  the  sa:ne  orcer  as  his  imovled^^   of  the 
Newtonian  laws  of  iiotion,     -"M  does  not  laake  this  distinc- 
tion.    But  I  think  his  expo-  u  v^ouici  be  clvsrer,   anc-  roore 
defensible,   if  he  had  done  so. 

tftheueil»8  usage  of  the  Idea,   First  Cause,    seegjs  to  tne 
roughly   synonymous  »ith  his  usage  of  the  Concf ption  of  Force. 
As  a  Conception  it  can,   perhaps,  be  taade  precise  and  be   said 
to  be   this'  particular  Conception,   Vfhereas  as  an  Idee  it  is 
very   diificult  to  give  it  tliis  precislor:. 

A  further  objection  to  Hiei^ell's  usage  of  First  Cause  is 
that  it  is  difficult  to  correlate   this  usage  *lth  the  general 
notion  0/  cause  as  a  colligation  of  facts.     I    think  the  diffi- 
culty arises  here  primarily  because  the  First  Csuse  Is  said  to 
be  not  included  in  the  course  of  nature,      I   fail  to  see,    there- 
fore,  hov  v;B  can  possibly  have  any   inductive  verification  of 
assertions  concerning:  the  First  Cause, 

In   the  aatter  of  final  causes,    ^^Ith^Uerh  I   cannot  accept 
sojat  of  Vihewell'a  more  e>.treaie  atateaents  as,   for  example, 
that  in  nature  nothing  happens  in  vain  and  that  obviously  the 
eye  was  designed,  by  h  I  ivine  Int';.lligencG  preau:":ably,   for 
seeing  and  the  ear  lor  hearini:;',   nevertheless  1   am  syrep&thetic 
to. the  idea  that  in  order  to  account  for  some  behaviour  on  the 
org&nic  and  psycholo/ic&l  levels  it  is  necessary  to  invoke 
final  causes,     Hovever,  ay   chief  interest  at  the  moment  is 
not  to  argue  for  or  against  final  cruses  nor  to  appraise 
V.hevell*s  arguiscntP  in   support  oi  thf-m,   but,   r&thtr,    to  dis- 
cuss  theei  within  the  contei.t  of  ?.htT,ell*:*  usage  of  the   tera 
"cause, "     There  are  three  points  «;hich  I   shoulo  liiie   to  aake 
here.     One  ii*  that  It  Is  difficult  to  conceive  final  causes 
as  forces,     I  am  reasonably  certain  that  Aristotle,   vhosc 
arguaents  )ftheweil  is  obviously   puraphraaing,  does  not  think 
of  final  causes  as  forces,  but  rather  as  factors  rshlch  have 
to  be   tQ&.&n  into  consideration.     Th^   are  ends  in  nature  and, 
as  such  are  ciffertntiated  froa  efficient  causes,     Anc  my  com- 
plaint against  litheKcii  here  is  that  he   falls  to  say  whether 
or  not  final  causes  are   to  be  regarded  as  forces,  or  as  some- 
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tblng  else,     Secondly,   from  ^herell's  account  or  final  c&uscs, 
I   shoulci  say   that  to  use  the  ton:a  "cr^use"  Is  a  nlsnomer.  What 
he  calls  finsil  causes  are,   at  best,   lavs  of  organic  behaviour, 
not  causes  of  the.  behaviour.     Thirdly,   there  Is  &lso  in  ??hcvfell 
the  notion  of  a  final  C-'-use,     In  this  sense;  the  find  Cause 
stands  for  the  vill  c-nc*.  purpose  of  a  divine  and   supernatural 
Cr«stor,     And  against  a   final  Cause  in  this  sense   the  objec- 
tions r&isfc<l  abovr   in  rtlation  to  a  First  Cnuse   aeex  ot;rtl- 
nent. 

Mill,   to  £  certain  extent,   also  accepts  th«-:  possibi- 
lity or  there  being   t»o  kinds  of  definition,  dtflnl  tiori6   jI 
n&mes,   ibhlch  explain  the-  meaning  of  teras,   and  definitions  of 
things,   %hlch  explain  the  nature  of   thinjjs.     But  Mill  concludes 
thet  definitions  &ru   properly  only  of  ni^r^LS,  not  of  things, 
S<^fc  Lofic  1,    160-170. 

^^  Bee,   for  cj-.i.::.ole,  Phil0j>0:  hy  oX  the-  Ind^jctive  Sciences. 
II,   4fc4:  N^'^laen  wt    navt   established  IJaturc.1   cl-Si^cs  of  objTctiV 
wo  seek  for  characters  of  our  classes,   and   these  Characters 
aay,    to  a  certain  extent,  be  colled   the  rfei'inltions  of  our 
classes.     This  is  to  be  understood,    ho»evt.r,  only   in  a  limited 
senset   for  these  Eefinitlons  are  not  absolute  and  permanent. 
They  are  lls-bl*-  to  be  tBOdified  find    sup   -  ■      vd.     li'  we  find  a 
cas«    TKhlch  aanifestly  belongs  to  our  f*.-  I  class,   though 

vcoloting  our  Definitions,   we  do  not  shut  out  the   case,  but 
alter  our  definition." 

^'^  rpld..  I,    469, 

^^  Xhld.>  II,    £7£. 

®^  Ihld..  1,   431. 

Ibid.,  I,    5?3, 


90 


31  Ibid.,  47?,  Italicized  in  the  original. 


9£ 


Ibid..  472, 


9^  Here  V^hcuell  t^ikes  the^  same  attitude  to  general  names 
th&t  Mill  cotf£>.     The  naae  does  not  natEe  a  "universal,"  but  a 
collection  of  indivldu.ula, 

®*  *hewell,  Philo£o:>hy  of  the  Inductive  Sciences.   I,   475, 
My  itallcE. 

"^^  Ihj-d..   476. 
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^®  Ibid..  476, 

^'^  Ibid..   576. 

®^  For  a  discission  ot  the  feaployment  of  these  princi- 
ple's In   this  «»y  3«e  Ibid..   46t:-473. 


aa 


Ibid..  7£-7?. 


^^^  Th&t  it  is  not  unthlnis:iible  is  sihovn  by   th*.:  fact  th&t 
80BIC  persons  have  been  able  to  thinK  it.     See  e.g. .Ibid..   IGf- 
166. 

^^^  Vihewell,  PlUlosophy  or  Discovery.   ?:?9, 

^^^  Ibid..   E49-S50. 

^0?>  igheirell,  PhlloaoDhy  of  the  Inductive  bcttmccs.   II,  4. 

^^"^  Ibid..    565-887. 

^'^S  Wbe^ell,  or  Induction.  kl-£Ji. 

1^^  Vihe«ell,  Philosophy  2£   Liscovery.  ?01. 

107  See  filliaa  rineale,  "Induction,  txplsnation,  and 
Trftnscendent  Hypotheses, «  in  Herbert  JFelgl  and  &Jay  Brodbeck 
(eds),  F.eadln^s  in  the  philosophy  of  8ci fence  (Kew  Yorit,  135?), 
2b7-25S. 

^^®  See  !th€*ell.  Of  Induction,  61-6£.  ^.  Philosophy  oX 
the  Inductive  6ci fences.  Bk.  I>,  Ch.  V,  Art.  ;<I. 

1^^  £c«p  6^-62,  and  106,  above, 

^^^  £©e  49,  56,  6£-6S,  and  169-170,  above. 

^^^  f.hcwGll,  Philosophy  of  the  Inductive  Sciences.  I,  75. 

^^^  8ee  ibid..  II,  669-679. 

^^^  Ibid..  II,  670. 

^•^^  See  Whcvtli,  "Reiai&rtcs  on  a  Bcvlew  of  the  Philoao'j'hy 
of  the  Inductive  gcitmcfca. "  Philosophy  of  the  Inductive 
Sciences.  II,  669-67J. 
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^®  Iheuell,  Philosophy  o|;  t^  Inductive  Sciences.   6?2- 
626. 

^^®  Philosophy  of  Discovery.   864,   provides  an  ©xaajplei 
*1«  apyly   thtn  to  Force  end  lita tter  thci  doctrine— the  Platonic 
doctrine,   ii   any  one  pltsa©  so  to  call  it, — th:  t  the  vsorld 
is  constituted  according  to  the  Ideas  of  the.  livinc  Kind,   and 
that  tbfc  huaen  eilnc  apprehends  thu  inward  and  aost  fundamen- 
tal rclstiona  of  the  universe  by  sharing  In  some  aeasure  of 
those  saruc  idesa» 

"But  do  »e  go  on  vdth  Plato  to  eittend  this  doctrine  of 
Ideas  to  all  the  objects  and  all  tht.  aspects  vhlch  constitute 
tht;  material  universe?     to  *c  say  with  Plato   that  there-  is 
not  only  an  Idc»  of  &  Trl«ni;le  by  conforuiity  to  i^hich  a  figure 
is  a  triengle,  but  an  Icfet  of  Gold,  by  confonuity   to  which  & 
thing  is  gold^  and  Idea  of  a  Table,  by  conforaity  to  i^hlch  a 
thin^  is  a  table?     ?.fe   say  none  of  these  things." 

ii?  See  55-59,  above, 

^^®  '^hc^ell,  Phlloaoghy  of  the   Inductive  Sciencfes.  I, 
66-63. 


^^^  Ibid.,  es. 

^^^  IbM.,   II,   59&. 
^^^  Ibid..    596. 
^^  Ibid..  606, 
^^^  Ibict..  604. 
^^^  Ibid..  604. 


l^i-S  yjjg  distinction  betv^een  "purely  formal  sciences"  and 
••■•rely  foraal  sciences"  is  easfcntially  mine,  not  v.he*ell»8, 
even  though  he   does  use  the  tvo  expressions.  Kevertheless, 
the  distinction  merely  clarifies  the  point  vhlch  ^he^ell  laatccs, 
It  does  not  add  to,  or  distort,  his  account.  The  point  is 
that  a  science  isust  always  be  about  either  the  objects  of 
perception  or  the  forms  under  »hich  objects  are  perceived. 

I^^  Whewell,  Philosoaby  2I  the  In':uctivc  Sciences.  II, 

451. 

^^"^  Ibid..  I,  150 J  "Space  and  Time  .  .  .  are  the  sub- 
jects of  pure  ma thematic 8." 


S2£ 
^^^  Ibid> .   II,   596, 
^^'^  lJ>i£.,  I,   150. 

^^  My  Interpretation  is  that  "Ideas"  should  bt  spelled 
with  a  capital  "I"  throughout  this  passage. 

^^^  l^meuell,  Philosophy  2X  ^he  Inductive  Sciencca.   II, 
65S. 

**'*  Rbewell,  phil3soi>>fav  a£  tJit  Indue tlvc  I^cifcnces.   I, 
1£;1-12£.     It  Is  interesting-   to  note   that  John  Stuart  liill  ao- 
pcars  to  accept  RfclG»s  claim  thot  if  ^e  had  only  the   sense  of 


*«'»^  tilll&aa  iheweli,   Hiatory  o£  t^jt  Inductive  Sciences 
fyog  the  Earliest  to  th£  Present  Tiates  ^.London,  lb'c7),   I,   16. 

^^^  A  representative  passage  on  this  point  is  the  follow- 
ing:   "The  pur©  Hathefaatical  Sciences  aust  be  succtsaiully 
cultivsted,  in  order  tbet  the  progress  of  the  principal  In- 
ductive Sciences  may  take  place.     This  appears  in  the  case  of 
astronoaay,   in  ».hich  Science,  both  in  ancient  and  in  modern 
times,   each  advance  of  the  theory  has  depended  upon  the  pre- 
vious solution  of  problfcajs  in  purt  anathema  tics.     It  appears 
also  inversely  in  the  Sclenct;  of  the  Tides,   in  'i^hich,   at  pre- 
sent,  »c  c&nnot  advance  in  the  theory,  because  ?e  cannot  solv© 
the  requisite  problems  in  the  Integral  Calculus,"     'f^her.ell, 
PhilQSQs;>hy  of  the  Inductive  Sciences.   II,   4£1. 

1^^  Actually,  it  is  deduction  of  a  particular  sort— the 
Concrete  Deductive  Method— that  aiill  argues  for.     This  acthod 
is  discussed  later  in  the   thtsis.     To  the  ejstent  th^t  it  in- 
cludes hypotheses  it  resbiablcs  Khe\!.ell»s  concept  of  Induction. 

^^^  Mill,   LotTlc.  I,   59.     It  ie  interesting   to  not&  that 
perceptions  are  not  included  in  the  above  list.     On  this 
point  Mill  says,    "Ishat  are  called  perceptions  are  merely  a 
particular  case  of  Belief,  and  belief  is  a  icind  of  thought." 
Ibid..  8£. 

^^"^  See  ibid..   e^>6S. 

^^  See  ibid.,   62. 

^^  Ibid..  6. 
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^*^  See  £18-.LS?6,   belo«. 


14*  Set,   for  exataple,  his  reference-  to,   •Metaphysics, 
that  fertile;  field  of  delusion  propagated  by  languagt."     Mill, 
i^oglc,   I,   14£, 

l'**'  The  difference  in  tenalnology  here  is  this,     A  pcr- 
nantnt  cause  is  a  temporal  antecedent  postulated  only  as  per- 
flument.     An  original  natural  agent  la  a  temporal  antecedent 
posited  not  only  as  permanent  but  also  as  e  force  or  po??er— • 
the  force,  or  power,   necessary   to  feccount  for  the    appearance 
of  the  effect. 

^"^^^  Mill,   >.2aialnc:tIon  oi,  fisnillton.   I,   £61',     Mlll»s  book 
on  H&ifiilton  is,   in  largt  ine&surt   polemical.     Sec,   e.£,,  'Michael 
St.  John  Packe.  Thfc  Life  of  John  Stuart  liill  (London,   1354), 
4££:    "He  ^11^  proposed  to  vrlte  an  ertlcle  for  the  We  st- 
ain ster  on  the  philosophy  of  Sir  Vrllllssi  HetJilltor,  who  sef;aed 
to  biffl  to  be  riaking  a  praiseworthy  etfcci^ipt  to  reconcile   the 
rival  systeas  of  the  Transcendental! 3 ts  and  the  Scottish  school 
of  Coaiaion  Sinse,     But  r-   "•rellaiinary   survey  of  tht-  v^or.is  of 
that  great  pedant  revealed, behind   the  bulwark  of  his  erudition 
a  sea  of  error  so  exp^ansive  and  so  menacing,    that  Mill  deter- 
mined grialy  on  a  full  examination."     Ho*fe-vtr,   I   ara  not  in- 
tertsted  in  the  polfcmical  c,jUi»llty  of  the  book  on  Harullton.     I 
ais  Interested  in  the  boon  only  as  a   secufcl  to  th&  Lo>"ic.     Ac- 
cording to  PacKC,  Mill  regartlcid  the  £.:k3bj nation  oX  ne;.-£ilton 
as  a.  siet©physic©l  sequel  to  the  Lo^'laT     EfcTTacke,   ibid. 

^^^  Mill,  Lo/-le.  II,   SCb,     My  Italics. 

*       "Coote  ...  was  content  to  dfescrlbfc  th©  aathods  of 
science;  M.ill  «lsh€d  to  justify   them."     Johr  Passisjorc,  ^ 
Rundrecl  gears  of  phlloao.ihy   (London,   1957),   15. 


^^^  See  Mill,  Logic.  I,  5, 

^^^^  Ibid..  ?ie. 

^*^  Ibid..   9£), 

^^^  Ibid..   105, 

1^  Ibid..   106. 

^^^  Ibid..   116. 
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^^  See  U,A*  ivubits,   "The  Developaent  of  John  Stuert 
aill»s  SystfiK  of  Logic,"  in  t.L.  Bogart,  J.A,   Fairli©,   and 
A,H,  I*yler,  (eda,),  Illinois  Studies  in  t^  fjoclal  fcclenceg 
XVII   (Urbana,   19SJ,),   c5, 

^52  Ibid,.  86. 

^^*  Kubitx  ha8  a  good  account  «f  this.  See  Kubltz,  oo, 
cit..  87-63, 

^^^  Mill,  i2£ic,  X,  £5. 

1^  XblG. 

^^'^   Ibid..  ©5-86. 

^^  Xbld..  66. 

^^9  Ibid. 

1®^  Ibid. 

161  Ibid. 

^^''^  Ibid..  116.  My  Italics. 

^^*  Mill,  £xaglnatlon  ^f  Haallton.  II,  161. 

^^  L.S.  Stebblng,  £  Modern  Introcuctlan  to  Lo>;lc  (London, 
19S0),  157, 

165  Gilbert  Byle,  "The  Theory  of  Mtening,"  in  Mace,  oo. 
Pit..  £42. 

1®®  Ibid.,  £46. 

^^'^   Ibid. .  £4S-^47.  I  do  not  find  Rylfe  entirely  clear  on 
this  point.  But  I  understand  hia  to  be  saying  that  Mill  alnost 
succeeded  in  avoiding  the  fallacy  referred  to,  but  did  not 
quite  succeed  ir  avoiding  it. 

^^  ^hite,  2£.  cit.,  61. 

1®®  IR,  Mndelband,  I  History  2£  Phlloaonby   (St^^  York, 
1914),  6S5. 


?£5 

^'^  I  B^a  here  cisploylng  Fiyle*s  vay  oi'  stating   the  diff- 
erent senaea  of  "ejclst."     See  Ryle,   The  Coricfept  of  'iind   (London, 
1949),    2Z,     Quoted  in  fthite,  22*  £!!•»   6^'« 

^''^  Mill,   quoted  In  Stebbln^s,  21»   clt..   157-ltt. 

^"^^  See  Stebbing,  2£.  ijl^.,   151, 
17S 
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£40, 


bid. 

^'''^  iill,  hoRJc,   1,   1£4, 
"^  I^iti..  66. 

Mill,  Examination  of  Hamilton .  I,   E4^.     Cf.,   Ibjd.. 


^"^"^  Ibid..   £S6, 

^'''^  See  Mill,  Loyjc.   I,   67. 

^"^^^  Ibid..  66, 

^®^  Ibid..  gl9. 


Ifel 

"All  things  vhlch  possess  extension,  or  in  other 

i^ords,   fill  space,  are  subject  to  g«offlGtrlcal  Is^s.     Possess- 
ing extension,    they  possess  figure;   possessing  figure,   they 
must  possess  soaae  figure  in  particular,  and  have  all   the  pro- 
perties which  geometry  assigns  to  th&t  figure,"     Ibid..   260. 

^®^  Ibid..   98. 

•J  c« 

See  John  Stuart  Mill,  Au^uste  Coate  anc  ?osI  tiyisr^ 
(London,  1866),  G2.t    "Re  /^omte/   rejects  totally,  ss  an  invalid 
process,  psychalogical  observation  properly  so  called,  or  In 
othfcr  words,  internal  consciousness  ....  Our  knowledge  of 
the  huaan  i&iad  uiust,  he  thinks,  be  acquired  by  observing  other 
people  •  •  .  •  It  is  clear  to  hioi  that  we  cfin  learn  very  little 
about  the  feelings,  and  nothing  at  all  about  the  intellect,  by 
3clf-obs«rvation.  Our  intelligence  can  observe  all  other 
things,  but  not  itself:  we  cannot  observe  ourselves  observing, 
or  observe  ourselves  reasoning*  and  if  we  could,  attention  to 
this  reflex  operation  «ould  annihilate  its  object  by  stopping 
the  process  observed." 

^^*  John  Stuart  Mill,  Autobio.v-r&phy  (»c*  York,  167,?),  169. 
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^®  In  addition  to  Book  VI  of  the  Loric.  set  AutobloKra^hy 
£10-fcll,  where  aill  acknov ledges  his  debt  to  Comte  in  this  »tc&, 
&nd  also  defines  the  inverse  dec'.uctive  aethor, 

^^^  Philipp  FranK,  l-bi  Iji^ojii}'   oi'  fcc-lt.nct.  (tnglevood  Cliffs, 
N.J.,  1357),  £97. 

^^'^   Mill,  Lo,--ic.  I,  iii-iv.  /  slightly  different  stnte- 
aent  of  the-  naturt  of  philosophy  la  to  be  found  in  M; 
Copte  and  Poaitivis-a.  52:  "The  proper  ac&ning  of  phil^.^...  Zy   i»e 
take  to  be,  what,  in  the  main,  the  ancients  uncU  rstooti  by  it— 
the  scientific  kno«l<'dge  of  aan,  as  an  intellectual,  aiorr.l,  qnd 
social  btins:.  Since  his  inttsllectual  faculties  include  his 
kno^ine'  faculty,  the  science  of  Man  includes  everything  that 
man  can  «cno*,  so  far  as  regards  his  mode  of  knoiring  It:  in  other 
I80rds,  the  *hole  doctrine  of  tht  conditions  of  huai&n  snoirledt^fe. 
The  philosophy  of  a  Science  thus  coraes  to  jse&n  thi  sciences  it- 
self, considered  not  as  to  Ita  results,  the  truths  «hich  it 
ascertains,  but  as  to  the  processes  by  vhich  the  siinri  attains 
tbea,  the  siarss  by  t>hich  it  recognises  them,  and  th«.  co-orr;ina- 
ting  and  methodizing  of  thta  vith  a  Tit?  to  the  gre-.test  clear- 
ness of  conception  and  the  X'ullest  &nd  reaciie£t  availability 
for  use  J  in  one  v?ord,  the  logic  of  the  science,^  And  on  the 
following  pages  (54-55)  v-e  find  another  of  ?£ill»s  infrecuent 
usages  of  the  expression  "philosophy  of  science'^  "The  philo- 
sophy of  Science  consists  of  t*o  principal  parts;  the  method 
of  investigation,  t.nd  the  requisites  of  proof.  The  one  points 
out  the  ro&t^s  by  which  the  huaan  intellect  arrives  at  conclu- 
sions, the  other  the  mode  of  testing  their  evidence.  The 
former  if  complete  would  be  an  Organon  of  Discovery,  the  latter 
of  Proof.  It  is  to  the  first  of  these  that  21.  Coate  principally 
confines  himself  ,  .  .  .  Ve  have  been  taught  the  right  «ay  of 
searchin^f  for  results,  but  vthen  a  result  has  been  reached,  hov 
shall  we  kno*  that  it  is  true?  How  assure  ourselves  that  the 
process  has  been  perioraed  correctly,  and  that  our  premises, 
irhether  consisting  of  generalities  or  of  particular  facts, 
really  prove  the  conclusion  *e  have  groundtd  on  thea?  On  this 
question  M.  Comte  throws  no  light.  He  supplies  no  teat  of 
proof," 

168  jjiii^  Lottie.  11,  6£4. 

^^^  Grote  states  this  objection  very  concisely:  "^r.  Mill, 
I  thintt,  is  rather  too  free  In  his  references  to  a  supposed 
•metaphysics*,  to  t^hich  the  consideration  of  certain  fundamen- 
tal difficulties  belongs.  That  is  to  say,  he  does  to  a  certain 
extent  deal  vlth  such  dlfilculties,  to  such  an  extent,  it  seeas 
to  ae,  AS  to  preclude  himself  fro;n  saying  vith  reason  that  they 
belong  to  a  different  subject  from  that  »;hlch  he  treats  of." 
John  Grote,  Lxolo ratio  Philosoohica  (Cambridge,  1900),  £09,  n. 

^^'^  liill,  Lo£ic,  I,  67. 
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121  Grotfe  calls  this  sort  of  thin^-  Mill's  "notional  onto- 
logy"!   "And  what  I  differ  froa  Mr,  Mill  In  ...   is  this,    that 
while  cond6i:anin£   apperently  Ontology,  or  the    -—'        ""    t  botiits 
hfeVfc  a  super-ptrccptional  constitution  which  ,    .     ,.   to 

find  out,  he  Sfteas  to  countenance  the  belief   that  they  havo 
one,  vhich,   from  Its  very  nature  it  is  useless  for  us  even  to 
try   to  find  out.     This  is  the   •notional*  Ontology,   if  I  may 
60  call  it,  «hich  S6«{aa  to  me  worse  than  an  attt^aptedly  Heal 
Ontology."     Orote,  oo,   cl,t..   16&-166. 

1^^  Mill,  loi^ic.  I,  lit;. 

^^^  Ibid..   II,   41 t. 

194  Ibid.,    4. 

196  See,   for  ©x&aple,  Jtlll,  Logic.  I,  471^8   "I  aycclf,  in 
cosirnon  »ith  Dr.   Wicwtsll,  have  aaintaineci  agslnst  the  purely 
empiricsl  school  .    ,   .   .   "     And  so  on. 

196  See  Mill,  Logic.  I,  6. 

^97  jiiii,   Lxafflin&tion  of  Hasiilton.  I,   159. 

196  Ibid..   II,   J;S1. 

199  j£iii^  Loric^  fcth  ed,  (London,  1349),  £?1.  My  italics. 

^  For  a  fuller  discussion,  and  for  examples,  see  es- 
pecially Logic  I,  S14-S16,  and  Labile.   II,  e-H7,  461-500. 

^^^  Mill,  Logic.  I,  BIS. 
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Ibid..  £47. 


^^   Mill  certainly  recognized  that  there  was  a  problesa 
here.  But  he  seems  to  have  ftlt  th&t  little  could  be  done  to 
resolve  it.   "Invention,  though  it  can  be  cultivated,  cannot 
be  reduced  to  rulej  there  is  no  science  »hich  ??ill  enable  a 
a&n  to  bethink  himself  of  that  vhich  Dill  suit  his  purpose. 
But  T/hen  he  has  thought  of  soae thing,  science-  can  tell  hia 
liihether  that  %hich  he  has  thought  of  vill  s.it  his  purpose 
or  not."  iiill.  Log i q .  I,  315.  Gince  cbeckintr  the  validity 
of  an  argument  can  be  reduced  to  rules,  it  is  to  this  problem 
that  Uill  devotes  his  attention. 

204  ^^-^i^   Logic.  e<*  ed.,  162. 
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Such  Is  the  opinion  of  Anschutz,  And  I  agree  that 

Anschutz  Is  correct  here.  See  R,P,  Anschutz,  The  Philosophy 

iil  £•  S.  Silll  (Oxford,  135S),  97-93. 

^^   "Lxplanation"  Is  a  technical  term  *ith  Mill.  To  ex- 
plain means  to  substitute  laws  of  greater  universality  for 
laws  which  are  less  universal.  There  are,  of  course,  "ulti- 
mate"  laws,  i.fe*  laiss  which  can  be  used  sa  principles  of  ex- 
planation, but^vvhlch,  thtifiselves,  cannot  be  explained.  But 
these  "ultimate"  laws  are  not  eaplricel  laws,  Ultisate  laws, 
are,  inste&G,  laws  relating  to  "original  natural  agents," 
Gravity  is  an  "original  natural  agent"  and  the  lavs  of  gravity 
are,  therefore,  "ultimate"  laws*  Since  the  laws  of  gravity 
are  ultimate,  thsy  cannot  be  txplalne<^.  But  they  can   be  veri- 
fied. Thtir  verification  consists  in  deducing  less  general 
laws  froB  thfcsi,  and,  finally  espirical  laws  froa  these.  But, 
ultimately,  it  is  the  empirical  laws  vhich  constitute  proof, 
V,e  can  verify  the  eapiricsl  laws  intuitively,  I.e.,  by  a 
direct  inspection  of  experience.  And  it  is  here  thst  we 
finally  have  to  take  our  stsind.  If  fro»  a  law  of  nature  we 
can  deduce  a   law  vhich  we  icnow,  on  the  bosis  of  experience, 
to  hold  universally,  this  constitutes  verification  of  the 
law  of  nature, 

^^'^  JSili,  Logic.  II,  101. 

£06  poj,  a  forceful  criticism,  and  rejection,  of  Mill's 
arguaents  to  the  effect  that  the  Lai&  of  Universal  Causation 
OP  the  Unil'oraity  of  Nature  can  be  established  inductively, 
see  H.*,B,  Joseph,  ^  Introduction  to  Logic  (Oxford,  1906), 
366-591. 

^°^  Mill,  Lo£ic,  I,  11. 

*^^  lihen  we  define  the  cause  of  anything  (in  the  only 
sense  in  which  the  present  im-uiry  has  sny  concern  ?;ith  c&uses) 
to  be  Hhe  antecedent  which  it  invariably  follows*   we  do  not 
use  this  phrase  as  exactly  synonyaous  wit)ni  'the  antecedent 
which  it  invariably  has  followed  in  our  past  experience. »    .    .    . 
But  it  is  necessary   to  our  using  the  word  cause,   that  we 
should  believe  not  only  that  tht  antecedent  always  js^^s  been 
followed  by  the  consequent,  but  that,  as  long  as  the  present 
constitution  of  things  endures,   it  always  will  be  so,"     Mill, 
LogJCp   I,    £75-376, 

^1^  See  am,  Lo^i£,   II,   11-12. 

^^^  Mill,   Exazainatlon  gS  Har^iilton.   II,   110,     Paclce  has  a 
comaeat  on  this  point  which  is  worth  noting.     The  law  of  icinds 
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is  en  esplric&I  law  and   is,   therefore,    valid  only  within  the 
conditions  of  tisse,   cp&ce,  end  circuastancfc  In  vhlch  it  is 
experienced.     The  law  of  natural  isinds,    therefore,  belong? s  to 
the  same  class  of  laws  as  the  laws  of  the  abstract  sciences— 
the  so-called  necessary   truths— and   the  lev  of  universal 
c&usation.     See  Pacite,  22*   c^t.p   £56, 
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Mill,  fcaafflination  £f  Hamilton.  JI,  76. 

Ibid..  95,  Uy   italics. 

Mill,  Lo^ic.  II,  2QU 

Ibid.,  I,  £05, 
^^"^  Ibid.,  £;04. 
^^®  Xbici..  £51-Je5£. 

Ibid..  II,  11. 
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^^^  IhlG..  46S, 

^*^  "Some  theorists,  mistaicing  it-"'/Jsociolo'iy)J-'-   for  an 
experimental  subject  sych  as  cheaistry,  had  appro&chec  it  by 
induction.  They  had  taken  examples  from  the  historical  pest, 
and  from  them  built  experiraental  la»8  «hich  thc-y  then  verified, 
or  atterapted  to  vt^rify  from  hunen  evidence  in  the  present  day. 
They  had  forgotten  that  the  experimental  method  required 
laboratory  precision  not  found  in  the  confused  taorass  of  his- 
tory, Vfhere  all  the  facts  could  never  be  completely  tabulated, 
and  idiere  it  was  impossible  to  find  two  cases  that  were  exactly 
parallel.  As  a  result,  they  had  achieved  a  philosophy  of  his- 
tory totally  divorced  frore  the  characteristics  of  single 
hman  beings.  Inevitably,  by  generalizing  on  the  species 
without  sufficient  study  of  its  members,  they  «ere  led  to  set 
man  in  society  above  san  as  an  individual  creature.  The  or- 
ganic theory  of  the  state  appeared  to  Mill  a  fallacy  of  hide- 
ous propensities.  Society  was  a  fixture,  not  a  compound;  a 
bag  of  bullets,  not  3  molten  ingot  •  •  ,  •  Another  group  of 
sociologists  who  were  in  error  were  those  who,  isrhile  rightly 
perceiving  that  the  science  ought  to  be  deductive,  had  tsade 
the  adstake  of  taking  geometry  for  thtir  model.  From  very  few, 
or  even  froci  a  single  principle  of  human  nature,  they  set  up 
rigid  and  purely  abstract  laws  to  apply  st  all  times  and  in 
all  places.  In  this  cless  caae  the  Benthamites,  and  especially 
his  own  fathers  they,  basing  all  upon  aelf-interest,  had  sought 
to  make  a  permanent  system  out  of  a  creed  adjairably  suited  to 
achi«Te  the  particular  purpose  of  the  Reform  Bill,  In  truth. 
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Is  not  ft  thought,  but  a  fact  concerning  the  thimra  in  the 
world,"     Bertr&nd  Busaell,  The  Problfras  of  Philosophy   (London, 
1856),  ee-69. ^-^ 

*^*  Mill,   Lo/lc.   I,   £91. 
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Mill,   L0£lc,    I,    £87. 

See  Mill,   />uto;  lograoby.   ££5-££6. 

Albert  Einstein,   "Geometry  &nti  Experience,"  In  Fcii;l 
and  Brodbec.^,  2R»   c3.t«.   183. 

^£59  ge^  aiii^   Logic  1,    t,67-£e4,   and  Lo>-ic.   II,   1?7. 

^^^  Mill,  Ixaaination  ^I  Hawaii  ton,   II,    141. 

*"*  It  Is,  of  course,  prescriptive  as  a  rule  of  logic. 
However,  it  docs  not  originate  as  an  arbitrary  prescription 
but,   ratiicr,  as  an  induction, 

^'^  Mill,   Lxaalnatlon  of  Haidlton.  II,   157. 

^^  Will,   Lo^:lc.   I,   7. 

^^^  On  this  point  see  Packe,  oo,  cit..  441:  "Memory  was 
the  present  consciousness  of  a  pnst  sensation.  But  since  be 
could  not  further  explain  it,  be  was  forced  very  .grudgingly 
to  admit  it  as  another  \jnac countable  faculty  of  Kind  ,  •  •  • 
Much  to  the  disgust  of  Bain.   *For  mystlf, »  said  Bain,  »I 
never  could  see  where  his  difficulty  ley,'" 

^  This  seems  to  ae  the  usual  viefr  ^hich  Mill  adopts 
in  the  Losic.  LOf^ic.  I,  60-76  provides  documentation  for 
this  view, 

Ko  doubt  this  statement  will  prove  aiuch  too  Ideslis- 
tlc  for  many  of  Mill's  disciples,  Hotever— and,  of  course 
this  certainty  does  not  prove  that  Mill  is  an  icealist— >I,  for 
one,  am  not  surprised  to  Itarn  that  "Berkeley  was  j^ill»s 
favourite  among  the  old  philosophers."  See  Paclce,  oa.  cit.. 
476,  Sec  also:  "Matter,  then,  aay  be  defined,  s  P<:     r\t 
Possibility  of  Sensation,  If  I  ata  asked  ^-hcther  1  .  .ieve  in 
natter,  I  ask  vhether  the  questioner  accepts  this  definition 
of  it.  If  he  does,  I  believe  in  metteri  and  so  do  ell  Per- 
iceleiens.  In  any  other  sense  than  this  I  do  notT"  lU  11, 
t.x&air>. tlon  of  Hcjilton.  I,  £43.  ily  italics. 
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It  l8  my  view  thfet  the  olftlttS  iet  forth  In  the  paragrr.ph 
to  which  this  footnote  la  appended  represent  the  meta«ffleta'» 
theory  of  the  Examination  Qi  Hgrallton.     Mill,  ho*/ever,  appears 
to  assert  that  all  that  he  recuirts  as  ontoloflcelly  real.   In 
the  position  T'hlch  he  adopts  in  this  book,   rare  feelings  and 
the  peraanent  possibilities  of  fttllngs.     It  settca  to  ne  that 
it  would  be  quite  easy,   on  this  vieia,   to  show  that  the  per- 
maxiNit  possibilities  are  also  only  feelini^si    the  perm&ntnt 
possibilities  arc  inicrenci.sj   inftrtncee  are   thout^htaj    thoughts 
are  feellngsj   therefore,   the  permanent  possibilities  are 
feellnfcS.     But  if  Mill  were  to  permit  this  "reduction"   then 
he  %oula  be  hard  put,   I   thinic,   to  trimslstt  Into  feellnrs  what 
is  signified  by  such  expressions  as  "I  think, "   "I  lsnow,»»  "I 
infer, •*  "I  conclude,"   "I  remember, "  and  so  on,     I  ara  of  the 
opinion,   therefore,   that  the  position  T-hich  Mill  takes  up  In 
^®  £3c&fflinetion  of  Haailton  rec,uires,   as  I  have  saict,   subjects, 
the  dispositional  powers  of  subjects,   and  the  content  of  the 
consciousness  of  subjects,     As  docusnienti-tlon  for  this  vin^  I 
shall  cite  especielly  pages  £4£i-£5e  of  the  LAassination  of 
Haailton, 

It  is  of  course  necessary   to  reaember,  as  has  been 
pointed  out  earlier,   that  si  though  for  V^heucll  the  mind  iaiows 
certainly  the  foras  of  the-  itnowledgt   it  possesses,   it  does  not 
thereby  cotae  into  possession  of  a  isno^ledge  »hich  is  couiplvte, 

^58  See  Mill,   fcxaiain^^tion  o|;  Hai;ilton,  II,   166-165.  Rote 
especially  ibid.,  I6OI 


Si29 


£^40 


Sir  l^illiaa  Haailton,  Jlie  lerks  2I  Th<m&s  Reic .  D,^. 
(Edinburgh,   lesO),   II,  76£. 

Mill,  ExaaiinBtlon  sX  Haailton.  II,   180-161. 
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''^  John  Dewey  says  that  this  is  Mill's  view.  And  I  agree 
that  it  is.  See  John  Cewcy,  "An  Empirical  Survey  of  Eapiri- 
cisffls,**  in  Studies  in  the  History  of  Ic£|iS,  edited  by  The  Ee- 
partaent  of  Philosophy  01  Columbia  University  (Sew  Xork,  1925), 
XII,  £0, 

£4£ 

Mill  does  not  supply  such  a  classification,  ?fhewell 

does.  1  have  discussed  classifications  which  would  be  con- 
sistent with  Mill's  views.  But  I  have  said  nothing  about 
Vfhewellts  classification.  Classification  of  the  sciences  can, 
according  to  Whewell,  proceed  upon  a  number  of  principles. 
The  sciences  can  be  classified  according  to  method.  Such  a 
elassification  yields  the  pure  sciences  and  the  empirical 
sciences.  They  can  be  clossified  according  to  subject  aiatter, 
and  especially  according  to  the  Fundamental  Ideas  upon  which 
the  various  sciences  arc  grounded.  Such  a  classification  of 
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the  sciences  yields  the  pure  raatheiaatlcal  sciences,  the  pure 
motional  sciences,  the  aechanlcsl  sciences,  the  secondary 
mechanical  sciences,  the  enalytico-mcchsnical  sciences,  analy- 
tical sci&nce,  the  analytico-clasaificatory  sciences,  the 
cl&ssificatory  sciences,  the  organical  sciences,  and  the 
palaetiological  sciences.   This  is  the  clasciiic&tlon  vhich 
he  finally  adopts,   (See  fehewell.  Philosophy  or  tht  Inductive 
Sciences.  II,  117.)   Or  they  can  be  classified  In  terias  of  the 
degree  of  generality  *hich  they  exhibit.  However,  \fth*well 
does  not  succeed  in  doing  u^uch  with  this  notion.  All  he 
succeeds  in  doing  is  to  set  up  tfiO  sciences—as tronosoy  ^.nd 
optics— in  such  a  -Ray  as  to  show  the  progress  of  tiiose  sci- 
ences froa  propositions  asserting  observations  of  objects  to 
propositions  stating  very  general  laws, 

Ihewell  is  seriously  hindered  in  bis  attempt  to  classify 
the  sciences  because  of  his  belief  in  the  independence  of  the 
Ideas  irbich  form  the  bases  of  sciences,  and  by  his  belief  that 
each  science  has  its  o«n  proper  conceptions  and  a^loaas.  For 
•xaaple,  he  rejects  the  possibility  of  explaining  biological 
phen<MB«ia  in  chemic&l  or  physical  terais.   The  relations  aaong 
the  sci^ices,  therefore,  rei&ain  unclear, 

IShevell  admits  the  possibility  of  social  sciences  and 
thinks  that  they  will  have  to  be  set  up  on  the  ruodel  of  the 
sciences  already  achieved.  But  he  does  not  see  the  social 
sciences  as  extensions  of  any  of  the  existing  sciences.  They 
will  hare  their  own  relevant  data  and  their  own  appropriate 
Ideas  from  which  will  flow  the  conceptions,  definitions,  and 
axioms  pertinent  to  them. 
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